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PROGRESS IN PRECISION As precision demands grow ever more critical 
...and as new machine tools are needed to meet them, you can count on Fafnir to match 


every design advance with advanced design in super-precision ball & FAFNIR 
bearings. The Fafnir Bearing Company, New Britain, Connecticut. BALL BEARINGS 
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HEALD AUTOMATED LINE performs 








Two identical 39-station Bore-Matic transfer lines 
drill, bore, ream, tap, face, probe and gage 
48 bores and 5 side faces of transmission valve bodies 


JEPRESENTING the ultimate in 
XV straight-line automation. these 
Heald Model S_ Bore-Matic transfer 
lines are speeding the precision pro- 
duction of valve bodies at one of 
(America’s leading automotive plants. 


Each line consists of two 50-foot 
sections —a 19-station section for the 
small-bore and semi-finish facing op- 
erations and a 20-station section for 
core drilling, reaming and _ finish 
facing. A total of 171 operations (112 


machining, 52 probing and 7 air 


gaging) are performed in a fully auto- 
matic palletized transfer line with a 
cycle time of 18 seconds for each sta- 
tion. 


Compared to previous methods, the 
new Heald system results in less han- 
dling and locating of parts, fewer 
rejects, greater efficiency and substan- 
tially lower production costs. 


For complete information on this 
interesting installation, send for a 
copy of the February 1959 issue of 


The Heald Herald. 
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Parts come to machine on overhead conveyor and 
are semi-automaticaily loaded onto the transfer pal- 
lets. Push button control console for all stations is 


shown at right 


x 
Tapping and drilling operation at Station 12 of Sec- 
tion 1. Probing station is shown in the background 
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Core drilling of spool bores at Station 4 of Section 
2. Bores are then semi-finish and finish reamed and 
air gaged for diameter. 
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Welding the Jupiter 

Blind Riveting Improves Radar Assembly 

Multiple-Purpose Transfer Machines Offer Flexibility 

Chevrolet’s Exhaust Manifolds Are Submerged-Arc Weldments 
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Gun-Drilling Up-to-Date 

Pipe Joints Prepared in Minutes 
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Auxiliary Jig Plate for Closely Spaced Holes 

Collet Holder for Eccentric Turning 

Plate Positioner Utilizes Gravity . 
American Standard Inserted-Blade Milling Cutter Bodies (Data Sheet) 
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He is your Landis Service Representative. Although 

not in your plant every minute of every day, a phone call 
or wire will bring him to you promptly. Down time, 
improper chaser life, failure to meet specifications 

... these are the types of problems your Landis 


Service Man helps you to avoid. 


These Service Representatives, located throughout 

the country, can help you in many ways. For example, 
they can show you how to best use your threading equip- 
ment (whether the operation is by cutting, grinding, 
tapping, or rolling) to save you time and money. They 
will aid in translating the general sales literature data 
into specific information on producing your particular 





threading job. They can describe the special equipment 
that has been designed for threading unusual and 
difficult-to-handle workpieces. By working with our 
Engineering Department, they are able to provide addi- 
tional information on similar equipment for your special 
threading requirements. These are but a few of the many 
ways the Landis Service Representative can help you. 


All LANDIS Equipment is guaranteed to produce threads 
to meet the degree of accuracy and production for which 

it is sold. Our extensive staff of Service Men, plus the 
above guarantee, emphasize the value LANDIS assigns 

to satisfied customers. We sell performance, not just 
products, and you become an expert on threading, when our 
experienced Service Representatives are at your service. 


LANDIS Machine COMPANY wevicssoro « ccunsvivania 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 
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Die Heads — Rotary & Stationary Taps — Collapsible & Solid Adjustable Centerless Thread Grinding Machines Thread Rolling Tools Thread Rolling Machines 
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Pfauter P 400 
Gear Hobbing Machine 


Fellows 36-T ype 
Gear Shaper 
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oe « / FELLOWS GEAR SHAPERS! 
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)’ PFAUTER GEAR HOBBERS! 


Now Fellows sells, and later will manufacture, the world-famous 


Pfauter Gear Hobbing Machines and Worm Milling Machines. 


Fellows Gear Shapers and Pfauter Gear Hobbers provide complete 

coverage of modern gear production equipment needs. Both operate on the 
molding-generating principle. The Pfauter Hobbers embody every important 
advance in hobbing technique, in most cases originated by Pfauter. 

And Fellows Gear Shapers incorporate every major advance in gear production 
by the Gear Shaper method originated by Fellows. 


Among the many features incorporated in Pfauter Hobbers are the differential for 
helical gear hobbing, the hydraulic backlash eliminator for efficient climb 

hobbing, the fully automatic plunge for longitudinal and radial-tangential hobbing 
and, most recently, exclusive Pfauter DIAGONal Hobbing. Capacities 

of Pfauter machines range from 3” max. P. D., 2°4” max. face width, to 120” max. 
P. D., 144 D. P. and 30” max. face width. 


With the addition of the Pfauter line, Fellows provides the most 


comprehensive service possible in the field of gear production 
s . r . . 
iii - equipment. Your Fellows representative can give 
a you full information about our machines and instruments 


which cover every phase of gear production. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Avenue, Royal Oak, Mich. 
150 West Pleasant Avenue, Maywood, N. J. 
5835 West North Avenue, Chicago 39 
/ 6214 West Manchester Avenue, Los Angeles 45 







Gear Production Equipment 
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CINCINNATI 
TRACER CONTROLLED 


4+y Powermatic 
... Mills airfoil section of 


turbine blades in two operations 


Airfoil sections of steam turbine blades are not the easiest shapes to ma- 
chine. They present two unusual problems: 1) the turbine blade contour 
must be accurately reproduced, and 2) length and structural strength of 
the section impose unique requirements on the machine performing the op- 
eration. Both problems disappear when the work is assigned to a CINCIN- 
NATI Tracer Controlled HyPowermatic Milling Machine. 

Contour and entire length of the airfoil section are milled in only two operations 
HyPowermatics offer many advantages for heavy duty work. These fine 
milling machines are powerfully constructed to remove metal rapidly and 
smoothly. The tracer control mechanism operates from inexpensive tem- 
plates attached to the machine table or work fixture. It will accurately trace 
curves and straight lines up to 80° from the horizontal. HyPowermatics are 
equipped with an automatic backlash eliminating device which extends 
the range of work assignments to include down-milling. The Dynapoise 
overarm, another of the many exclusive features, incorporates an auto- 
matic hydraulic deflection compensator. Other feature-advantages include 
automatic spindle stop; automatic two-way table cycles; four-position di- 
rectional table control lever; hydraulic engagement of spindle drive clutch, 
and many more. May we give you complete information? 


CINCISANATI 
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DIE SINKING MACHINES ¢ CUTTER AND TOOL GRINDERS 
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Tracer control mechanism (left in the illustration), built-in 
automatic backlash eliminator, and automatic deflection 
compensator for the overarm are prominent feature-advan- 









up to 9——+ 











CINCINNATI No. 430-184 


Tracer Controlled HyPowermatic Milling Machine. 
Catalog No. M-1909-1. 


The HyPowermatic Family 


Infinite number of table feeds. 


MILLING MACHINE DIVISION 
The Cincinnati Milling Machine Co. 


Cincinnati 9, Ohio 


For more data, circle this page number on inquiry cord 


tages in this HyPowermatic setup . . . down-milling the 
airfoil section of turbine blades; up to 9” length of blade 
in one cut. 


Two types: 1) for conventional milling operations; 2) for 
tracer controlled milling operations. Plain and duplex 
styles. 42 sizes of each. Table travel 36” to 168”. 7 hp 
to 50 hp spindle drive. Sixteen spindle speeds 40 to 1 ratio. 








...@ fine feed to final size that guarantees precision 
to “tenths” tolerances on a production basis 
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LANDIS 


The mark for close tolerance production grinding 
NEW LANDIS MICROFEED 


Here is a new cylindrical grinding feed that over- 
comes all the limitations of conventional feed sys- 
tems for this class of work. 


Cost saving production advantages of 
Landis MICROFEED 


* automatically compensates for wheel wear and 
machine temperature variations 

¢ eliminates manual re-adjustments of wheel feed 
due to wheel and machine variables 

* eliminates costly rejects and reworking 

* easy to set feed reduces set-up time 


New Landis R Plunge Grinder with MICROFEED auto- 
matically grinding 3 diameters and face of transmission 
shafts with dependable accuracy. 





LANDIS 


precision grinders 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 
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VAN NORMAN MACHi® 


SPRINGFIELD 7, MASSACHUSETTS 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline 


and Gear Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 


MACHINERY, April, 1959 
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Automotive Parts Manufacturer ... 





r [ae PO * en a a 
eae pebabateaktahnlotet Rabon el told 
a ee 


u 


BOOSTS 
PRODUCTION 
more than 100” 


WITH THE VAN NORMAN 
2C DIVERSIMATIC CENTERLESS 


A leading Detroit auto parts maker had a problem. 
He was producing close tolerance universal joints 
very satisfactorily as to finish but only at the rate of 
from 70 to 170 per hour. He needed greater produc- 
tion. 


His solution? 


Van Norman 2C Diversimatic Centerless Grinders. 


The result? 


This manufacturer is now turning out 250 an hour. 
And, when these precision parts leave the Van 
Norman 2C Diversimatic Centerless, they are com- 


COMPANY 


A DIVISION OF 
VAN NORMAN INDUSTRIES, 
INCORPORATED 
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pletely ground and gauged to tolerances of .0003 of an 
inch or less. 


What made this possible? 


Van Norman design and engineering know-how 
which enabled them to produce a 2C Diversimatic, 
equipped with crush dresser, a special loading and in- 
dexing fixture, in conjunction with a special non-mar 
hopper belt loader and gauging device. 

This is but one more example of how Van Norman 
helps tool engineers throughout industry reduce pro- 
duction costs. We welcome an opportunity to help 


you reduce your cost. Send in your specifications for 


a cost-saving Van Norman quotation. 


Don't wait .. . for extra profit install a Van Norman machine now! 
They are available in many purchase plans... Outright sale... 
Purchase on conditional sales contract up to five years... 

Pay as you depreciate up to 10 years. 

Conditional Sales Contracts not available to Export. 


*T.M. Reg. U. S. Pat. Off. 
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U.S. Press Room Equipment 


U. S. Press Room Equipment is designed for ‘‘F.P.P.'""— to help make 
press operations more profitable for you . . . to give to each press 
maximum flexibility and efficiency. 


In many cases, press room productivity depends upon the flexibility of 
your equipment. The wider the range of material your presses can handle, 
the more productive and profitable they can be. When you combine this 
wider range of production with increased efficiency, you are approaching 
a production standard ideal for press rooms. 


It is this standard — 4 has as its aim the realization of Full Press 
Room Profit for you — tha! ites the manufacture and performance of 
every piece of U. S. Press Rooin Equipment. 


For example, U. S. Slide Feeds are precision built units for the 
accurate feeding of coil stock into punch presses. They are adaptable to 
the feeding of one or more separate strips of wire or flat stock, either of 
regular or irregular cross section. 





U. S. Flat Stock Straighteners and Two-Way Wire Straighteners are 
perfect complements to U. S. Slide Feeds. When teamed together they 
guarantee accuracy and contribute to prolonged die life. 


Write today for U. S. Bulletin No. 85M and learn how you can obtain 
maximum flexibility and efficiency for your present Press Room 
equipment—to give you your “‘F.P.P.’’ 


Some typical stock cross-sections readily accommodated by U. S. Slide Feeds. 


noiits 
PRODUCTS U.S. TOOL COMPANY, INC. 


AMPERE (EAST ORANGE) NEW JERSEY 
U. S. Multi-Slides® © U.S. Multi-Millers® © U.S. Automatic Press Room Equipment e U. S. Die Sets and Accessories 
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At left: SF-1 U. S. Slide Feed with 
$S-07 Plain Stock Straightener 
mounted on conventional OBI press, 


Center illustration: SF-68A 

U. S. Slide Feed with SS-27 
Plain Stock Straightener. 
Maximum width capacity 6”— 
feed length adjustable up to 8”. 
Lower illustration: SF-O U. S. Slide 
Feed with Two-Way Wire 
Straightener (with nine rolls 

in each plane). 
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Our Wormer + Cwacey 5-Cpindle 
Oitowuities put us ix bucinece on 


cwall Lat pnecicion jobbing work... 


REPORTS TROY MANUFACTURING CO. WELSHFIELD, OHIO 


Success of this progressive 6-man job shop has 
literally been founded on the ability of their 24-inch 
5-Spindle Warner & Swasey Automatics to produce 
complex work accurately, in lots as small as 

500 pieces with simple tooling and fast setups. 


Generally accepted job shop practice precludes 
the use of multi-spindle operations because of 
the economics involved in the “set-up time— 
lot size” relationship. This ratio is usually quite 
large on conventional automatics—which elimi- 
nates them from all but the longest run jobs. 

However, Troy Mfg. has found the reverse to 
be true in the operation of their two Warner 
& Swasey 5-Spindle Automatics. As Mr. Cseplo, 


Manager of Troy Mfg., explained, “Quick set- 
ups permit us to profitably handle small lot 
work, and on jobs requiring tolerances between 
OOL” and .002” we seldom scrap a piece which 
I think is good multi-spindle work. We handle 
an extreme range of work size and materials 
in short runs, and the accuracy and versatility 
of our Warner & Swaseys are invaluable assets 
to a job shop operator.” 

Warner & Swasey Multi-Spindle Automatics 
can substantially cut your machining costs on 
small and medium lot production—as well as 
on longer runs. To get the complete story of 
how these versatile machines can profitably 
fit into your production picture, call in your 
Warner & Swasey Field Representative, today. 


WARNER 
SWASEY 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY Cleveland 


MACHINERY, April, 1959 


PRECISION 
MACHINERY 
SINCE 1880 
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ry Linpe’s New “SIGMETTE’ Torch! 
-PORTABLE, COMPACT 


WELDING CURRENT GUIDE TUBE 
LOCKING KNOB 


Guide tube locking knob releases guide 


A R G 0 N G A S | tube for quick and easy replacement. 





FEED ROLL 


TRIGGER 


Pull the trigger, and the flow of shielding gas 
starts. Strike the wire to the work to establish 
the arc and start wire feed. Release the trig- 
ger, and the entire operation stops 


WIRE SPOOL 
Wire spool positioned for balance and 
WIRE FEED MOTOR visibility. Holds .030, 3/64, or 1/16 
in. aluminum wire, and .030 in. car- 
bon steel wire. 


INCHING SWITCH 


Here’s the torch that goes to the job—lets you work in any 
position ... in confined spaces . .. at distance remote from 
the power source! 

Designed for Sigma welding of light metals, the “Sigmette” 
torch is compact and sturdy. Notice the thin silhouette and 
position of the spool for complete visibility. Torch and con- 
trol are completely insulated and grounded —the operator is 
protected from electrically “hot” parts. And the only main- 
tenance tool needed is a screwdriver! 

Find out how Linde’s new “Sigmette” torch can speed your 
operations, bring new economies through its advanced de- 
sign features. For a free demonstration and detailed informa- 
tion, mail the coupon today or call the nearest Linde Office. 

Complete unit —torch weighs 3 pounds, 1 oz.; control 

Dept. MY-4, Linde Company weighs 19 pounds, 2 0z.; Current rating, 125 to 200 amp.; 


Division of Union Carbide Corporation Welding power, direct current reverse polarity 
30 East 42nd Street, New York 17, N.Y. 


Please send complete facts on the new “Sigmette” torch. 


Please arrange to let me try it. 
Name 
Firm Name 


Street 


Ui Site). 
CARBIDE 


peor” 


“Linde”, “Sigmette’’ and “Union Carbide" are trademarks of Union Carbide (¢ orporation, 
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Gardner 2V18 demonstrates versatility in 
grinding wide variety of 
small precision parts 


parallel surfaces 
precision ground in WR operation 


Counter pinion 
2400 per hour 


Upper and lower pole pieces 
250 per hour 


Watch disc 
4000 per hour 


Connecting rod 


900 per hour 


Gardner 2V18 Double Vertical Spin- 
dle Grinders lower costs with fast, 
accurate grinding. Interchangeable 
work carriers for parts of many 
shapes, assure profitable, flexible 
operation. Write for latest catalog. 


Rotary work carrier assures high 
production grinding of both sides of 


small connecting rods. 
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With fast change-over features like these... 


Norton Universal Grinders 
do more...Save more 


The flexible grinding wheel head swivels above and below the 
slideways, permitting independent angular settings of wheel and 
feed — giving you the widest job range. 


You can change from dead center to chucking work with mini- 
mum effort. Chuck remains mounted at back end of headstock 
when grinding ‘‘on centers’. 


MACHINERY, April, 1959 





Install any Norton Universal Grinder and 
you’ve got a practically complete grinding de- 
partment — for faster external, internal, face, 
taper and angular wheelslide grinding, includ- 
ing many special jobs. That’s because Norton 
builds exceptional versatility into all these 

: famous universals, with time-and-money-saving 
°? malo Grreaer, . SY “Touch of Gold” advantages like the following: 
available with 36” or Extremely rapid chucking . . . quick change- 
48” nominal lengths : : ; . 
between centers, typical over to live or dead spindle operation . . . wide 
of Norton Universals. range of easily changed work speeds . . . inde- 

pendent wheel and feed settings for doing difficult 
jobs fast . . . extra capacities in wheel head and 
headstock . . . precise swivel table alignment with 
the SWIVALIGN* Dual Electric Indicator and 
semiautomatic plunge feed arrangement op- 
tional extras. 

Engineered for long service life in handling 
so many different jobs, Norton Universal 
Grinders are easy to operate and maintain. 
Their swing capacities range from 10” to 18”. 
Your Norton Sales Engineer, a trained expert 
in the grinding field, will be glad to help you 
select the size you need — and to give you an 
accurate estimate of what this grinder can do 
for you. NORTON COMPANY, Machine Division, 
Worcester 6, Mass. District Offices: Worcester, 
Hartford, Cleveland, Chicago, Detroit. 
In Canada: J. H. Ryder Machinery Co., Ltd., 
Toronto 5. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


Hollow headstock spindle gives you additional capacity for 
grinding long bars by passing them clear through and support- 
ing them in grinding position. 


Hinged-bracket type internal grinding spindle swings up and 
out of the way when not in use. This means quicker set-ups for 
your I.D. or O.D. grinding. 


NORTON 


GRINDERS and LAPPERS 


Making better products 
-.. to make your products better 


NORTON PRODUCTS Abrasives + Grinding Wheels © Grinding Machines » Refractories © Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives * Sharpening Stones © Pressure-Sensitive Tapes 
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basic advantages of 
CINCINNATI 
Hydraulic 


Press Brakes 


Cincinnati® Hydraulic Press Brakes, now avail- 
able in 300, 400, 500, and 600 ton capacities, are 
not substitutes for Cincinnati® Mechanical Press 
Brakes. Where high production, maximum accu- 
racy, and greatly increased tonnage at the bottom of 


Press Brakes remain unchallenged. However, where 
accuracy requirements are not extremely critical, 
where high speed is not necessary and where long 
strokes are desirable, Cincinnati Hydraulic Press 
Brakes offer important advantages—some entirely 
the stroke are required, Cincinnati Mechanical new to the field of hydraulic press brakes. 
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1 Accuracy 


A special Cincinnati feature is extra heavy housings 
which extend above the cylinders, providing a means 
for their unique clevis mounting. This gives true center- 
line loading: vertical thrust of the cylinders is carried 
by the housings without welds or bolts. The cylinders 
are connected to the ram with ball joints and are self- 
aligning in all directions. Binding of pistons and ram 
slides cannot occur. In addition, deep beds and rams, 
and large radii at all stress points minimize deflection 
and insure maximum accuracy. With Cincinnati inter- 
locked construction, the bed is supported directly by 
the housings without load bearing welds. 


a Convenience 


All controls are at right end of the machine, within 
easy reach of the operator. The bottom stroke-stop ad- 
justing crank is on the front of the bed. Micrometer 
registers are provided to indicate both the bottom 
stroke-stop and ram tilt adjustments, a great conven- 
ience in setting dies on initial or repeat setups. Tonnage, 
stroke length, and ram position are easily set. Indicator 
lights tell direction ram is moving or ready to move. 
Machine cannot overload: it reverses when loaded to 
any given tonnage setting. 


— Economy 


Greatly simplified maintenance and reduced cost re- 
sult from Cincinnati’s exclusive hydraulic manifold 
block, which brings valves and piping together in one 
compact assembly. The usual maze of valves, pipes and 
fittings is eliminated. High pressure joints are reduced 
to a minimum, which means important maintenance 
economies, year after year. 

Write Dept. D for informative Bulletin HB-1. 


Shapers / Shears Fi Press Brakes 


ru CINCINNATI 
SHAPER co. Cincinnati 11, ai U.S.A. 
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...he speaks for the country's top 
manutacturers,* who depend on TMW 
for the very best in sub-contract com- 
ponents, assemblies, machines. 


Leading manufacturers don’t gamble on quality, 
accuracy, and on-time delivery of sub-contract 
work. It has to be right and it has to be there 
when it’s needed. 


This is what they get (and you can get) at TMW. 


It’s the result of 65 years’ experience in precision 
manufacturing—working today in one of the 
world’s largest, most modern, and completely in- 
tegrated plants. 


Textile Machine facilities include 1200 modern 
machine tools of all types and sizes, a completely 
mechanized foundry (one of the country’s largest), 
3000 skilled craftsmen, including a corps of the 
industry’s top designers and engineers. 


Combine these facilities with modern electronic 
production scheduling controls and quality control 
techniques . . . and you see why leading manufac- 
turers depend on TMW for sub-contract compo- 
nents, assemblies and complete machines. 


Write today for more detailed information, or for a 
copy of our latest Facilities File Folder. 


*names on request 


TEXTILE MACHINE WORKS 
Contract Division * Reading, Pennsylvania 
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“Three times better!” 


“Latest Cimcool Success Story! 
Nation’s best-selling chemical 


cutting fluid scores again!’’ 


a. 


METAL CUTTING JOBS 
Production-proved products of The Cincinnati Milling Machine Co. 


CIMPERIAL—newest in the famous, industry-proven line of CimcooL® Cutting Fluids ! 
CIMCOOL S2 Concentrate—The pink fluid which covers 85% of all metal cutting jobs. 
CIMPLUS—The transparent grinding fluid which provides exceptional rust control. 
CIMCUT Concentrates (AA, NC, SS)—For every job requiring an oil-base cutting fluid. 
ALSO—CIMCOOL Tapping Compound—CIMCOOL Bactericide—CIMCOOL Machine Cleaner. 


For full information on the complete family of Cimcoor Cutting Fluids, call your 


CimcooL Distributor, or contact Cincinnati Milling Products Division, Cincinnati 9, O. 
°Trade Mark Reg. U.S.Pat. Off. 
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SHORT LINE 


0 


OPR. 20 Machines front 
and rear including starter 
bore, engine and exten- 
sion mountings and 
miscellaneous oil holes. 


OPR. 30 Machines sides 
including reverse and 
low speed servo bores. 


OPR. 40 Machines pan 
face, valve face and 
angular inspection cover 
holes. 


NOTE: The ‘‘Long Line” 
performs above oper- 
ations on all four case 
designs. The ‘Short Line” 
performs these oper- 
ations on only a single 
case design. 


Floor Plan Layout of Two New 
Cross Sectionized Transfer-matics 
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_ Complete Product —— 

Mix Processed 
On New Cross 

a Transfer-matics 






































A new approach to processing a complete product mix of aluminum 
transmission cases is provided by two new Sectionized Transfer- 
matics, one of which is pictured above. Four different transmission 
cases are now processed on two lines with built-in flexibility. 
Formerly, four single-purpose lines would have been required to 
do the same job. Versatility stems from standby units, off-line 
machine sections, and machine intelligence to direct the flow of 
material through the lines. 


Each Transfer-matic bores, cross-faces, drills, reams, chamfers 
and taps one case every 31 seconds at 100% efficiency. 


Transfer and fixture improvements provide new protection for 
aluminum parts. A lift and carry transfer mechanism eliminates 
scratching and scuffing of the pan face. Approximate locators in 
each station line the parts up with the locating pins and prevent 
damage to the locating holes as the pins enter them. 

Down time is minimized by use of ‘‘static’’ controls since con- 
ventional relay maintenance is virtually eliminated. Programmed 
tool changes with Cross Toolometers and Machine Control Units 
and a machine communications network facilitate ‘‘combined" 
tool and machine maintenance. 


Sectionized machine design insures peak output by feeding 
parts into the machine behind “‘down sections.” 


The Cross ‘building block” principle and optimum standardiza- 
tion assure highest flexibility for part design changes or re- 
application of machine units for entirely new part processing. 

Established 1898 


“CROSS S- 
First tn Automation 


PARK GROVE STATION ¢ DETROIT 5, MICHIGAN 





























only a GRAY | 


Cuts going—cuts coming... that’s ‘‘double-cutting’’ with the 
GRAY Universal Planer. At Textile Machine Works, Reading, Penn- 


sylvania, this new GRAY is pictured double-cut carbide planing a heavy-duty planing - 


Tricot Machine Base. Former floor to floor time of 62 hours has been The Gray Universal is the world’s 


slashed to 12 hours by the enormous productive potential of the new most powerful planer available for con- 
ventional planing. Its rigidity and speed 
GRAY that cuts both ways. 


are ideally suited for modern carbide 


The G. A. GRAY Co., Cincinnati, Ohio. — 


























2 ~4 double-cutting 


The flick of a lever, the touch of a button 
permits double-cutting. Elimination of the idle 
stroke insures the world’s most efficient flat 
surface machining. Only simple carbide tools 
are required. 


Rough and rough-finish plane at 
the same time. Rough by double-cut 
planing and simultaneously rough- 
finish with a single point tool. Then 
finish plane without a tool change. 


Eliminates extra settings by cross 
planing the occasional keyways, cham- 
fered corners, and other troublesome 
small cross surfaces that formerly added 
hours to your set-up time 













Tune in on new “programmed producti 












SIMPLEX 
QUILLIN = 


All automatic cycles are programmed 
on dials such as this. Each cycle is a 
sequence of machine functions. The 
operator reads the sequence of 
operations from the blueprint and 
simply dials each function on 
successive phase switches. 
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THE FULLY AUTOMATIC 
BED-TYPE MILLING 
MACHINE WITH 
EXCLUSIVE 
DIAL-A-CYCLE 


All you do is dial 
automatic cycles to 
slash idle cutter time! 


Here’s a remarkable machine that cuts 
out operator guesswork! He merely 
reads a workpiece blueprint and estab- 
lishes machining sequence with succes- 
sive phase-switch dials. 


From there on in, dial-a-cycle pro- 
grams and controls each and every 
machine function — automatically. 


Result — the machine is earning its 
keep practically every minute... is 
seldom idle while the operator stops to 
figure out his next move. You get 
more finished pieces in less time... . 
faster write-off on machine cost. 


For details on any of the 72 
standard models (Simplex and 
Duplex) 7% to 30 hp, write for 
bulletin MM-58. 


Standard Machine Division 
KEARNEY & TRECKER CORP. 
6788 West National Ave., Milwaukee 14, Wis. 


Designers and Builders of Precision and 
Production Machine Tools Since 1898 


rapes 
re 


KEARNEY STRECKER 


n 
Yop 
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You get good, predictable performance from a solid 
cold heading die only when the die steel you use 

is uniformly tough and strong through the core of the 
bar. But the core of the bar can only be as uniform 


as the core of the ingot it came from. 


That's why Carpenter developed the MeL-TROI 
process. MEL-TROL uses the best quality control tools 


made, precise melting techniques, and an 


farpen ter 
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MEL-TROI 


at work 


exclusive, patented ingot design, to turn out tool and 
die steels—such as H-9 Double Header for cold 
heading dies—that are more uniform through the center 
and have greater freedom from segregation and 

flaws than any other tool and die steels sold today. 

A call for H-9 Double Header to your nearest 
Carpenter representative—right now—is your very best 
answer to the problem of unpredictable 

performance in cold heading dies. 


The Carpenter Steel Company 

Main Office and Mills, Reading, Pa. 

Alloy Tube Division, Union, N. J. 

Webb Wire Division, New Brunswick, N. J. 

Carpenter Steel of New England, Inc., Bridgeport, Conn. 
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Gardner cylinder wheel with new BKGR bond 
increases production from 70,000 parts to 127,000 


actual competitive test gives user ‘best wheel life ever” 


ri 
production facts we <5) 


ae Exhaust flanges et 4 GARDNER 


Machine: ¥) ‘ : ‘¢ 
| Vertical Spindle Surface Grinder he 


Production: 


127,000 parts per wheel 


Dressing Time: 
Only two dressings during entire life 

















MSTRONG 


TOOL HOLDERS 


A Correct Tool for Every Lathe Operation 


You can save time (and money) by ensuring that your 
machine tools are equipped with adequate numbers of the 
correct ARMSTRONG Tool Holders. The ARMSTRONG 
System of Tool Holders includes correctly designed tools for 
every standard operation on lathes, shapers, and planers, and 
for many operations on turret lathes and screw machines. By 
utilizing the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling up, oper- 
ate your machine tools at maximum feeds and speeds. 


ARMSTRONG Tool Holders are long-lasting tools. They 
are strong beyond need, handy and efficient, profitable to use, 
and are readily available from your local ARMSTRONG 
Distributor. 


Check over your ARMSTRONG Tool Holder needs. 
Write for literature. 


If you do not know the name 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literature. 
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PRODUCTION POINTERS 
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More 


cost-cutting 


IDEAS— 
to help 


BODINE ELECTRIC CUTS TIME 65% WITH THIS SETUP 


Automatic drive, smart tooling on No. 3 ram cut time and costs 


Here are several production ideas 
you may find useful in your work. 
Bodine Electric, a well-known manu- 
facturer of fractional h.p. motors in 
Chicago, IIl., has applied them ontwo 
Gisholt MASTERLINE No. 3 Ram Type 
Turret Lathes—cutting machining 
time an average of 50% on eight dif- 
ferent parts. Gross production totals 
more than 80,000 units per year. 

Replacing four obsolete turret 
lathes, both No. 3 rams are equipped 
with hydraulic drives that control all 
machine functions, including selec- 
tion of speeds and feeds, reverse feed, 
stop and reverse of spindle, etc. The 
hydraulic drive actually converts the 
hand-operated turret lathes into 
AUTOMATIC CHUCKING TURRET 
LATHES, permitting one operator to 
handle both machines. Other plus 
factors include longer tool life and 
more uniform quality through use of 
correct speeds and feeds. 


On the typical cast iron worm gear 
housing shown, time was cut 65% on 
the boring and facing operation 
alone. Parts are held in a 10”, 2-jaw, 
air-operated fixture. A manually 
operated swinging stop mounted on 
the fixture face is used for length 
location and then moved out of the 
way after the part is chucked to pro- 
vide clearance. The automatic cycle 
is started and the operator moves to 
the second machine while hex turret 
tools rough- and finish-bore, straddle- 
face and chamfer at the front and 
back, and bore a relief between the 
front and back bores. F.t.f. time, 2.5 
minutes. 


Automatic cycle controlled by hydraulic 
drive cuts time 65%, doubles operator pro- 
ductivity. Smart tooling eliminates “cutting 
air” and improves accuracy by machining 
front and back of work simultaneously. 


Hydraulic drive and special hex turret tooling simplify and speed machining, assure greater 
accuracy, concentricity and parallelism between front and back faces. (Inset) Close-up of 
worm gear housing showing surfaces machined in 2.5 minutes f.t.f. 


Special pivoting boring bars are used for 
rough- and finish-boring. As hex turret feeds 
forward, tapered end of boring bar enters 
straight bore of chuck pilot bushing. This 
raises pivoted bar aligning it with machine 
centerline and positions tools vertically to 
machine frontand back bores simultaneously. 
Runout between 2%” diameter front and 
back bores is held within .0015” with this 
method. Relief between front and back bores 
and front chamfer is also handled in this 
manner on another turret station. 


Automatic slide tools used for rough and 
finish-straddle-facing front and back, and 
chamfering back I.D. On forward feed of hex 
turret, a roller on movable slide contacts a 
dead stop bracket on overhead pilot bar. 
Slide is forced up incline on continued for- 
ward feed of hex turret, engaging tools that 
straddle-face front and back simultaneously. 
Reverse feed on finish cut provides required 
smooth surface finish. 


you 





Smart tooling 

on MASTERLINE 

3L Saddle Type Turret 
Lathe cuts time 25% 


You will want to study this setup used 
by Baker Oil Tools, Inc., Los Angeles, 
Calif. It saves over $30,000 per year 
in the machining of centrifugally cast, 
iron retainer production packer 
bodies. 

Several “extras” contribute to the 
dramatic saving: an indexing tool 
holder on the square turret, with six 
preset tools; special gun drilling and 
burnishing tools on the hex turret; a 
full-length lead screw for threading 
from either turret; an open-side 
steadyrest support for maximum 
accuracy in the long bore. 

Here’s how these “extras” are used 
on the small, 342” O.D. end of the 
31”-long body, shown. Held on the 
large-diameter end, the small bore is 
chamfered, then live center supported 
from the hex turret while the O.D. is 
turned from the square turret for 
steadyrest support. Other square tur- 
ret tools, including those on the 
indexing holder, finish-machine the 
outside diameters, face the end 
and, using the lead screw threading 
attachment, cut an 8-pitch V-thread 
near the small end and an 8”-long, 
.015”-deep, 16-pitch buttress thread 
near the large end. During finish- 
threading, the gun drill removes 4” 
stock per side, taking the rough cast 
hole to within .001” of finished size 
in one pass. The roller burnishing 
tool sizes and finishes the bore to a 
32 micro-inch RMS finish or better. 
Time f.t.f., 41 minutes. 


SETUP SAVES BAKER OIL TOOLS 
$30,000 PER YEAR 


Preset tools on indexing holder complete O.D. turning while gun drill works in bore. (Inset A) 
Gun drilling head. Cutter life is 200 pieces per grind. (Inset B) Each preset tool on indexing 


tool holder has cutting life of 400 pieces. 














Setup saves over $30,000 per year. Simul- 
taneous use of hex and square turret tools, 
plus indexing tool holder, cuts time 25%. 
Gun drilling and burnishing tools eliminate 
boring, reaming, and subcontracted honing. 


Completely machined retainer 
production packer body. Used 

+ in oil and gas wells at depths 
to three miles or more, with 
pressures up to 10,000 p.s.i. 
and temperatures over 300 
degrees. 


DoALL SUPERFINISHES TO IMPROVE PRODUCT QUALITY 
General-purpose 52A Superfinisher handles wide range of parts 


How to improve product quality and 
still hold costs down is a major 
problem. Superfinishing is one of the 
answers. Itis now part of a continuous 
product improvement program at 
The DoALL Company, Savage, Minn. 
Many components used in DoALL’s 
line of machine tools, including band 
machines, surface grinders and 
others, are now being Superfinished. 

Here’s how the seal surfaces on 
piston rods used in hydraulic cylin- 
ders are improved by Superfinishing. 
Formerly the piston rods were ground 
to a 16 RMS surface finish, polished 
and chrome-plated. Still, some 
leakage took place past the rod seals. 





Partial Superfinishing revealed 
grinding defects such as lobes and 
chatter. Now these defects are elimi- 
nated by grinding to a 30-50 RMS 
finish and then Superfinishing to a 
“controlled” 7-8 micro-inch RMS 
finish. All of the piston rods are now 
Superfinished, although in some cases 
it is restricted to the rod-seal area. 


Superfinishing eliminates polishing prior to 
chrome-plating. Savings balance cost of 
Superfinishing operation. Improved rod sur- 
face gives longer seal life, eliminates field 
reports of leakage at seal. 


a 


a. 


Superfinishing improves product quality, provides better performance and reduces mainte- 
nance costs. Here the operator checks the final O.D. dimension on finished part. 





ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY-REBUILT 
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GREENLEE BALANCES FOR 


: 
STEN, 


= GISHOLT 
SINCE 


MAXIMUM QUALITY WORK 


31S Balancer measures and locates unbalance 
on wide variety of high-speed parts 


Looking for a quick, accurate way to 
get vibration-free performance from 
high-speed rotating parts or assem- 
blies? Check this setup used by Green- 
lee Bros. Company, Rockford, Ill. 

The 31S handles a variety of high- 
speed spindles, boring units, cutter 
head rotors, etc., used on Greenlee’s 
well-known line of woodworking 
equipment and machine tools. Job- 
lots range from one to 15 pieces, 
weights up to 300 pounds. 

A special cradle fixture is used with 
bushing inserts to handle variations 
in length and diameter. 

A cope unit arbor for the Greenlee 
No. 545 Double End Tenoner Wood- 
working Machine is a typical part. 
It operates at sustained speeds of 3600 
to 7200 r.p.m., and performs such 
delicate operations as shaping panels 
and coping. Balancing eliminates 
vibrations that cause imperfections 
on the finished wood surfaces. 

The arbor is placed in the cradle 
and is belt-driven. The strobe lamp 
and amount meter show the exact 
angle and amount of unbalance in 
each correction plane—indicating 
exact drill depth required for correc- 
tion. F.t.f. time, just four minutes. 

Unbalance in each correction plane 
is corrected within the specified 


tolerance on a drill press. Only mini- 
mum spot-checking is needed to 
inspect for balance since the 31S has 
proved consistently that correction 
can be made within the specified 
tolerance on the first try. 


The 31S is ideal for fast, accurate job-lot or 
production balancing. Features quick setup, 
ample capacity and ease of calibration, 
permitting unbalance measurement in terms 
of correction methods used. 


31S Balancer with extra- 
length bed and cradle fixture 
handles short or long parts 
on job-lot basis. Note strobe 
lamp and direct reading 
amount meter, in same 
visual plane, permitting 
operator to observe angle 
and amount of unbalance 
simultaneously. 


Cope unit arbor for Greenlee No. 545 Double 
End Tenoner Woodworking Machine. Note 
correction for unbalance made by drilling at 
observed angle to indicate depth in bushings 
(encircled) to left and right of armature body. 


HOW CRI-DAN SOLVES A TOUGH THREADING PROBLEM 


Single-point threading saves time, cuts tool and material costs 


Want to turn your costly, troublesome 
threading jobs into money-saving 
operations? Then study the time- 
saving advantages of this setup on a 
CRI-DAN Model “‘B”’ Semi-Auto- 
matic, Single-Point Threading 
Machine. 

The job: cutting a 3.407”-diameter, 
10 TPI thread on a 303 stainless steel 
sink mounting flange used in home 
garbage disposal units. Work is held 
in the I.D. by a 3-jaw, 6” air chuck. 
Full-contour type chuck jaws, taper- 
turned to conform to the draft angle 
of the stamping, minimize possible 
distortion. No coolant is required as 
a single-point carbide threading tool, 
held ina heavy-duty tool block, makes 
18 fast, automatic passes, completing 
the job in just 42 seconds. 

The job was formerly handled on 
a thread milling machine but heavy 
cutting pressure required the use of 
heavy gage steel to prevent flexing. 


Ee tr mere _ 

















The CRI-DAN single-point tool 
threading method reduces cutting 
pressure, so lighter gage stock is suit- 
able—cutting material cost. Tooling 
costs are cut because a single-point 
carbide tool replaces a thread milling 
cutter. Maintenance cost is also low as 
the single-point tool produces more 
than 95 pieces between grinds. 





MACHINES WITH NEW MACHINE GUARANTEE 


Workpiece and drawing showing threading 
performed in 42 seconds. Savings in time 
and tooling costs alone are more than enough 
to justify the purchase of the CRI-DAN “B” 
machine. 


CRI-DAN features inexpensive, single-point 
carbide tooling, semi-automatic operation 
for low-cost, high-production threading; 
provides more accurate lead and thread 
form on all types of internal or external 
threading operations. 





, HARNISCHFEGER CUTS TIME 30% 
ON 27 BEVEL GEAR SIZES 




















Interested in cutting angular 
machining costs where stock re- 
moval is heavy and tolerances are 

held to “minutes”? This setup, used 
by Harnischfeger Corporation, Mil- 
waukee, Wis., will show you how. 
Here one basic setup on a Gisholt 
MASTERLINE No. 24 Automatic 
Chucking Lathe handles 27 sizes of 
steel bevel gear blanks. Machining 
time is cut an average of 30%. Back 
angles, front counterbores and faces 
are machined, and sharp O.D. corners 
are broken, by straddle tools in two 
special blocks on the front independ- 
ent slide. The blocks swing open for 
tool relief. At the same time, the face 
cone angles are generated by a cam- 
controlled tool in a sliding holder on 
the rear independent slide. F.t.f. time 
on the typical 12%4"’-diameter, 542”’- 
wide part shown is only 744 minutes. 
Special tooling reduces setup time. 
Expanding mandrel holds work in 
bore, drives with key or against back 
lug. Eight mandrels handle all parts; 
bushings compensate for diameter 
changes. Front carriage top adjusts for 
fast transverse settings. Independent 





slide with swivel base mounts on car- 
riage top and supports straddle tool 
blocks. Independent slide on rear car- 
riage has swivel base. It supports 
special tool block with sliding tool 
holder, which is controlled by cam 
plate on angularly adjustable pedes- 
tal mounted on rear carriage top. 
Gage bushings, clamped between posi- 


Swivel base slides, gage bushings speed setups on No. 24 


Completed part on mandrel, 
straddle tools on front inde- 
pendent slide, and face cone 
angle generating tools on sliding 
tool holder in block on rear 
independent slide. (Inset) Oper- 
ator holds gage bushing, 
indicates how it slips on threaded 
shaft attached to swivel base. 
Shaft swings between swivel 
base and positive stop. Nut is 
tightened from opposite side 
to complete angle setting. 





tive stops and swivel bases on inde- 
pendent slides, assure quick, accurate 
angular settings. 


Master gage bushings, swivel bases on inde- 
pendent slides and pedestal-mounted cam 
plate plus adjustable front carriage top cut 
change-over time 15%. Fast, automatic 
cycle provides maximum stock removal, 


highest efficiency. 


HOW YOU CAN SAVE TIME AND CUT COSTS ON FIXTURE WORK 


Fixture on double-tooled automatic turret lathe speeds and simplifies job 


How much could you save on your 
odd-shaped parts requiring special 
holding fixtures if you used automatic 
cycle machining? 

This setup on a Gisholt 2F Faster- 
matic Automatic Chucking Turret 
Lathe which is cutting time 25% ona 
tough boring operation may give you 
some ideas. It is used by a large auto- 
motive parts manufacturer to machine 
cast iron tractor steering gear hous- 
ings. Work quality and tool life have 
been improved and automatic cycle 
permits the operator to handle a 
second Fastermatic. 

A counterbalanced fixture is used, 
with a special arbor for center loca- 
tion in two bores, and a dead stop for 
length location against a milled face. 
Manually operated clamps hold the 
work. Piloted boring bars on hex tur- 
ret stations 1, 2 and 3 rough, semi- 
finish, finish-bore and chamfer a 2%4"’- 
diameter bore at the front and a 1%4"- 


diameter bore at the back. The back 
bore is also shave-faced. Micro-bore 
tools, used on hex 3, are so arranged 
that the front bore is completed just 
as the lead tool begins to finish the 
back bore. Rigid piloted tooling, plus 
separate finishing cuts, minimizes de- 
flection and permits holding a .0005” 
tolerance in the back bore. Time f.t.f., 
only 3.5 minutes. 

A duplicate set of tools on hex tur- 
ret stations 4, 5 and 6 permits finish- 
ing two parts with each complete 
index of the hex turret. No time is lost 
indexing past idle stations and twice 
the usual number of parts is finished 
between tool changes. 











Special fixture speeds handling of odd-shaped 
cast iron tractor steering gear housing 
shown. Piloted finish-boring tools machine 
front and back bores separately to hold 
.0005” tolerance in back bore. 


Special fixture speeds work-handling. 
Double-tooled hex turret minimizes non- 
productive time. Automatic cycle permits 
operator to handle second Fastermatic. 





No. 3-459 
730 


The Gisholt Round Table represents the collective 
experience of specialists in the machining, surface- 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 





Printed in U.S.A. 
P ISHO). Madison 10, Wisconsin 


Turret Lathes - Automatic Lathes - Balancers - Superfinishers - Threading Machines - Packaging Machines - Masterglas Molded Plastic Products 


years of results that 
satisfy gust about everybody... 


except Oakite. And we never will be 
satisfied. Our goal has always been to furnish even better cleaning at even 
lower cost—AND IT ALWAYS WILL BE! 


Sure we’re proud of the hundreds of Oakite “‘firsts” in developing 


fine cleaning compounds, cost-cutting methods, time-saving mechanical 
equipment. But we'll never rest on pride. As soon as we find a satisfactory 
answer to a cleaning problem—our research starts searching for an even 


better one. 


That’s why so many users continue to rely on Oakite to reduce their 


‘per unit” cost. They know that year after year, they are getting the best 


OAKITE 


years’ leadership in industrial cleaning 


cleaning for the lowest possible cost. 





Oakite’s pioneering in the future will mean what it has meant for the past 50 years: 
not only better products, but better service . .. better methods. . . better equipment. 
All deliberately designed with you in mind to give you the most for your cleaning 
dollar. 

This handy guide is a distillation of 50 years of Oakite cleaning experience. It 
can save you valuable time—and cold cash, too—on all your cleaning opera- 
tions. Send for it. Oakite Products Inc., 26 Rector Street, New York 6, N. Y. 
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Photo-elastic stress patterns produced by models photographed with polarized light are one 
of the modern analytic tools available for ever-increasing perfection of Malleable iron castings. 


Strength is ( Malleable 


The strength crucial in spiraling the heave of diesels’ pistons into unresistible power, in pro- 
tecting lives as automobiles hurtle down endless highways, and in every link of chain that 
swings massive loads overhead, is yours to mold into tomorrow's dynamic engineering achieve- 
ments with Malleable iron castings. Yet Malleable provides this strength in combination with 
toughness, producibility and economy that makes Malleable castings the finest, most versatile 
metal available. 

For information or service, call on one of the progressive firms that identify themselves 


with this symbol— MEMBER 





MALLEABLE 


Cx co.’ 
STINGS couN 


If you wish, you may inquire direct to the Malleable Castings Council, 
1800 Union Commerce Building, Cleveland 14, Ohio, for information. 








These companies are members of the 


© - 
Aa \ 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable Iron Co., New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 


Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable Iron Co., St. Charles 
National Mall. and Steel Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Belt Company, Indianapolis 6 

Muncie Malleable Foundry Co., Muncie 
Terre Haute Mall. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable Iron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable Iron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 
Acme Steel & Mall. Iron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable Iron Co., Solvay 
Oriskany Malleable Iron Co., Inc., Oriskany 
Westmoreland Mall. lron Co., Westmoreland 


OHIO 


American Malleable Castings Co., Marion 
Canton Malleable Iron Co., Canton 5 
Central Fdry. Div., Gen. Motors, Defiance 
Dayton Mall. Iron Co., Ironton Div., Ironton 
Dayton Mall. Iron Co., Ohio Mall. Div., 
Columbus 16 
Maumee Malleable Castings Co., Toledo 5 
National Mall. and Steel Castings Co., 
Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable tron Co., Meadville 


Pennsylvania Malleable lron Corp., Lancaster | 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. Iron Co., Point Pleasant 


WISCONSIN 

Badger Malleable & Mfg. Co., S. Milwaukee 

Belle City Malleable Iron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, 
Milwaukee 46 
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How Machinability of Malleable Castings 
Increases Strength Per Dollar 


In manufacturing metal parts, two ques- 
tions always arise; “Will the material 
do the job?” and “How much will it 
cost?’ With tensile strengths from 50,000 
p.s.i. to 120,000 p.s.i. available in 
modern Malleable irons, plus extraordi- 
nary toughness, ductility and machin- 
ability, Malleable castings are uniquely 
qualified to “‘do the job.” 


But more important in today’s competi- 
tive market is *“‘How much will it cost?” 
Here, machining plays a very important 


part. First, many machining operations 
are eliminated, because with castings the 
metal is placed only where it is needed. 
Second, Malleable is the most machin- 
able of all ferrous metals of similar 
hardness, so every machining operation 
is done faster with less tool and power 
consumption. The money saved by 
Malleable’s greater machinability cuts 
finished costs to the point where Malle- 
able provides more strength per dollar 
than any other metal, ferrous or non- 
ferrous. 


Example Demonstrates Machining’s Importance 


The T-bolt shown in Fig. | is used to 
assemble steel channel frames. Small 
but mighty, these 7/16” bolts hold 4 ton 
loads. Tensile strength requirements are 
90,000 p. s. i. to 100,000 p. s. i. This part 
requires metal that has good ductility, 
holds to close tolerances, guarantees 
uniform properties bolt after bolt and 
offers production economy. 


The T-bolt is a pearlitic Malleable sand 
casting 1.42’ long and 1.12” across. The 
head, which must slip through the 
channel opening, is coined to a tolerance 
of .010” on its .475” width. Coining Mal- 
leable is a common and easy operation 
and, in this case, guarantees tolerances 
and assures a tight jig fit for the thread- 
ing Operation. 
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Fig. No. I 


Close Tolerances Held with Malleable Castings 


Two other dimensions are critical. Tol- 
erances on the distance between the 
teeth and the shank must be held to 
+.020’’ and —.000” each side. This 
assures proper fit in the channel. The 
protrusion on top of the head must be 
kept between .233” and .247’’. Both of 
these dimensions are met in the as-cast 
state. Costly machining is completely 
eliminated. 


The T-bolt is threaded on a two place 
automatic lead screw tapping machine. 
Using standard chasers and soluble oil, 
finish 7/16-20-UNF threads are cut at 
the rate of 1,250 pieces per hour without 
previous hollow milling. Even though 


considerable metal is removed at the top 
of the thread, tool life and power con- 
sumption are good. 


Attachment of a coil spring to the top 
of the head is the final operation. This 
is done by positioning the spring and 
upsetting the protrusion in a simple 
staking press operation. This is the 
operation that requires good ductility. 
Elongation must be 5 to 6%, to permit 
good upsetting. 


Malleable’s superior machinability, plus 
the elimination of many machining op- 
erations, produced these parts for one- 
third less than the previous material. 


Write for Free Data Unit 


Data Unit 102-Strength, more fully de- 
scribing Malleable’s strength character- 
istics, is available for use by materials 
specifiers and users. For your copy, 


contact any member of the Malleable 
Castings Council or write to Malleable 
Castings Council, Union Commerce 
Building, Cleveland 14, Ohio. 
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“This new 50” LeBlond 
sold for more 


than $100,000!” 


O. W. “DOC” SHULL, Sales Engineer 
Technical Equipment Sales Co. 
LeBlond Indianapolis Distributors 








“We figure our new LeBlond 
will pay for itself 
in 314 years!” 
R. O. BERTSCH, Vice President 


Bertsch & Co. 
Cambridge City, Ind. 
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Having a new LeBlond is a lot 
better than having the cash. Where 
else could you get a 30% per annum 
return on a blue chip* investment ? 
Where else but at your LeBlond 
Distributor’s. See him today! 


*LeBlond’s lasting value is acknowledged 
everywhere. 


THE R. K. LEBLOND 
MACHINE TOOL COMPANY 
Cincinnati 8, Ohio 











ADJUSTMENT FOR BAR 
CUTTER RETURN SPRING 


CUT TOOTH GEAR 


CAST STEEL ROCKER 


ADJUSTABLE TAKE-UP 


BRONZE BUSHEO 
KING PIN 


HAND LEVER CONTROL 
FOR FULL-FLOATING 
PUNCH 


UPPER NOTCHING BLADE 


2 PIECE NOTCHER DIE 


ADJUSTABLE 
DEPTH GAUGE 


STRIPPER FOR ‘“ * 
MITERING ANGLES [ED 
COUNTER-WEIGHT FOR aid 
PUNCH GAG BLOCK rr 
PUNCH SOCKET 

COUPLING NUT 


i i 
PUNCH a. ae if 


PILLER WELDED ALL 

AROUND THROAT  ——— 
SUPPORT FOR - 

MITERING ANGLES 


ADJUSTMENT SCREWS FOR 
CENTERING DIE-BLOCK 


SINGLE SCREW HOLDING 
+ DIE-BLOCK. ALLOWING FOR 
QUICK CHANGES OF BLOCKS 


WELDED STIFFENER FOR 
FRAME AND SUPPORT 
FOR PLATES 


WELDED BRACKETS 


FOOT PEDAL 


MULTIPLE V-BELT DRIVE 


BIJUR ONE SHOT OILING 


ADJUSTABLE 
TAKE-UP FOR MOTOR 


ALLOY STEEL FLYWHEEL SHAFT 
BRONZE BUSHED 


ECCENTRIC — HIGH 
CARBON FORGING 


BRONZE BUSHINGS 


HARDENED RAM 

ENGAGING WITH 

TOOL STEEL SEAT 

HOLE FOR REMOVAL OF PIN 

IN EYEBOLT FOR SPRING 

SAFETY STOP FOR RAM 

ADJUSTABLE STOP FOR PLUNGER RETURN 


5 PIECE BARCUTTER KNIVES 


ANGLE STRIPPER FOR 90° CUTS 


BRONZE BUSHED 
KING PIN 


3 PIECE COPER DIE 
> — =a. meen UPPER BLADE 
i = _ SE FOR COPER 


' ADJUSTABLE 
’ J { DEPTH GAUGE 


HAND CONTROL FOR 
ENGAGING BAR CUTTER 
SLITTING SHEAR AND COPER 


STRIPPER FOR ROUND 
AND SQUARE BARS. 
ALWAYS IN POSITION 


SPIRAL GEARS FOR 
STRIPPER ADJUSTMENT 
MAND CRANK FOR 
STRIPPER ADJUSTMENT 


EXCEPTIONALLY WIDE 
STRIPPER PLATE. REACHING 
CLOSE TO SHEARING EDGE 


SHEAR BLADES WITH 
FOUR CUTTING EDGES 


WELDED FRONT BRACKETS 


MACHINE WELDED 
TO BASE 


WELDED STEEL BASE TO 
SUPPLANT CONCRETE FOUNDATION 


WELDED STIFFENER 


“BUFFALO” UNIVERSAL IRON WORKER — These construction details clearly show you why the 
“Buffalo” Universal Iron Worker does more jobs, does them better, faster, and lasts longer. 
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CUT, PUNCH, SHEAR, COPE, MITER AND NOTCH 
WITH ONE MACHINE COST AND SPACE! 


@ Low Initial Cost of One Machine ! 
@ Versatile Output of Six Machines ! 
@ Saves Labor, Setup and Production Time ! 


@ Saves Productive Floor Space ! 


Are you losing valuable time and floor space every day because 
you have several machines in different locations doing work 
which could be handled by a “Buffalo” Universal Iron Worker? 
This sturdy, dependable workhorse cuts, punches, shears, slits, 
copes, miters and notches at a very high output rate. The UIW 
quickly and easily handles angles, tees, channels, bars, flats. It’s 
built to take plenty of punishment, too — with welded steel 
plate box frame, heavy shafts, bearings, bolsters and plungers. 


Centralized oiling system insures permanent proper lubrication. 


See how the “Buffalo” Universal Iron Worker can profitably speed 
; atdre Loae ' Two Operations at Once! 
your operations. Phone your “Buffalo” machine tool dealer, or 


Punching and shearing simultaneously on a 


write for Bulletin 360-H for range of capacities and details. “Buffalo” Universal Iron Worker. 


All “Buffalo” products bring you the “Q” Factor—the built-in QUALITY which provides trouble-free satisfaction 
and long life. 


LISHEC 
_< Ae 2 18> 


BUFFALO FORGE COMPANY @ 


al’ 
440 BROADWAY e BUFFALO, N. Y. m $ wy * 
SMaer wut & 
Buffalo Pumps Division, Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING PUNCHING SHEARING BENDING 
MACHINERY, April, 1959 
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“We're now splitting tenths, thanks to Moore’s 


say Karl Harig, chairman, These are the words of two of Amer- 
and Herbert Harig, president ica’s acknowledged tooling leaders, 
active heads of one of the country’s 
foremost independent producers of ac- 


of Harig Manufacturing Corporation, Chicago 


“Our operators feel these are the best curate dies—carbide, lamination, pro- 
machines they have ever worked on... gressive, and other precision tooling. 
Says President Herb Harig, former 
“Moore's No. 3 Jig Borer and No. 3 president of National Tool & Die Man- 
Jig Grinder take care of the ufacturers Association: 

tenth-splitting tolerances required ““Moore’s line of Jig Borers and Jig 
by industry today...” Grinders has been an integral part of 
the development and success of our 
company from 15 employees in 1937 
to 120 today. We have always been 

IVR, manufactured by 


TOOLS 





Herbert Harig, president, and Karl Harig, 


( hairman, Harig Wanita turing Corporation. 


Chicago, exanune tenth-splitting ac 
from their No. 3 Moore Jig 


CHEACY 


Grinder 


(left) and Vo. 3 Moore Jig Borer. 


new No.3 Jig Borer and Jig Grinder” 


J 
So 


among the first to install each new 
model. That’s why we are among the 
first with Moore’s tenth-splitting No. 3 
Jig Borer and No. 3 Jig Grinder. 

**As evidence of how indispensable 
we consider this equipment, over the 
years we have enlarged our Moore Jig 
Boring and Jig Grinding Department 
to 15 machines!” 

Sums up Chairman Karl Harig: 

“‘When owner-management invests 
its money in machinery, it does so only 
after thorough analysis and careful 
selection. I don’t know of any machine 


MOORE SPECIAL TOOL COMPANY, INC. 


to the new international inch. 


tool manufacturer which meets both 
tests better.than does Moore” 

There’s little more we can add, ex- 
cept to say that we stand ready to help 
you duplicate Harig’s record of satis- 
faction. You can start by asking today 
for our detailed literature on the new 
No.3 machines with their larger tables; 
hardened, ground and lapped ways; 
no gibs, no overhang. 

Also, our dealer organizations will 
gladly share with you their extensive 
knowledge of holes, contours and sur- 
faces (see column at right). 


Bridgeport 7, Connecticut 


moor 


Moore dealers know 
holes, contours & surfaces 


@ Machinery Sales Company 
2838 Leonis Boulevard 
Los Angeles 58, California 


e@ B-H-S Machinery Company 
717 Airport Boulevard 
South San Francisco, California 


@ Brett Machinery Company 
639 Madison Street 
Oak Park, Illinois 


@ The Cameron & Barkley Co. 
Machine Tool Division 

107 South Franklin Street 
Tampa, Florida 


e State Machinery Company, Inc. 
1800 North Meridian Street 
Indianapolis 2, Indiana 


@ Allen Supply Company, Inc. 
221 Third Avenue, S.W. 
Cedar Rapids, lowa 


@ Ernst-Eichman Machinery Corp. 
323 West Murdock Street 
Wichita, Kansas 


@ Peninsular Machinery Company 
19178 James Couzens Highway 
Detroit 35, Michigan 


@ Ernst-Eichman Machinery Corp. 
1701 Locust 


Kansas City 8, Missouri 


@ William Scheer Company 
6376 Clayton Road 
St. Lovis 17, Missouri 


@ Jeffreys Engineering & Equip. Co. 
P.O. Box 3443—Guilford Bldg. 
Greensboro, North Carolina 


@ The C. H. Gosiger Machinery Co. 
1046 Delta Avenue 
Cincinnati 8, Ohio 


@ Parks Machinery Company 
4040 Mayfield Road 
Cleveland 21, Ohio 


@ The C. H. Gosiger Machinery Co. 
Bacon & McDonough Streets 
Dayton 2, Ohio 


@ Oatis Machinery Company 
325 West Central Avenue 
Toledo 10, Ohio 

@ Martin Machine Tool Company 
514-516 South Peoria 

Tulsa 1, Oklahoma 

@ Hallidie Machinery Company 
1545 S.E. Union Avenue 
Portland 14, Oregon 

@ Wm. K. Stamets Company 
Jenkins Arcade Building 
Pittsburgh 22, Pennsylvania 

@ Hamilton Machinery Company 
P.O. Box 5959, 918 W. Commerce 
Dallas 22, Texas 

@ Hallidie Machinery Company 
210 Hudson Street 

Seattle 4, Washington 


CANADA 


@ The D. T. Lawrie Machinery Co. 
98 Traymore Avenue 

Hamilton, Ontario, Canada 

@ Moore Bros. Machinery Co., Ltd. 
953 St. James Street W. 


Montreal 3, Quebec, Canada 
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Look ot New Britain's 


new automatic 
bar machines 





The widest range of spindle speeds 
among machines of comparable ca- 
pacity and accuracy. 


Look at New Britain's 


exclusive 
chucker arms 
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All the ruggedness of a cross slide, 
but with two-way motion for cut- 
ting O.D.’s, I.D.’s, tapers and radii 
and for recess boring, in addition to 
facing cuts. New Britain-Gridley 
Machine Division, The New Britain 
Machine Company, New Britain, 
Connecticut. 


Look at New Britain's 


new cross slide 
arrangement 
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Independent radial cross slides in 
all positions, providing maximum 
clearance for more cross slide 
operations. 


Look ot New Britain's 


open-end 
chucker design 


Greater accessibility for all applica- 
tions and particularly well adapted 
to automatic handling of pieces. 
New Britain-Gridley Machine 
Division, The New Britain Ma- 
chine Company, New Britain, 
Connecticut. 

















































































































Look at : 
A ! ‘i I ; on ! 


New Britain +GF+ 





This basic optional feature can 
make money for you whether you 
are working with forgings, bar 
slugs, or bar stock. 


Look at New Britain's 


cam-controlled 
boring machine 


When you are working to tenths 
there is no substitute for the posi- 
tive tool control that only precision 
cams provide. New Britain-Gridley 
Machine Division, The New Britain 
Machine Company, New Britain, 
Connecticut. 

































Look ot 
Single Point Tooling on 


New Britain +GF+ 

















Outproduces gang tooling setups by 
reducing tool change time practi- 
cally to zero, and by cutting at max- 
imum speeds and feeds for tool 
efficiency. 


Look at New Britain's 


simple approach 
to problem pieces 
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Low cost per piece is inherent in 
New Britain Precision Boring Ma- 
chines because of their simplicity, 
versatility, speed, repetitive accu- 
racy and inexpensive tooling. New 
Britain-Gridley Machine Division, 
The New Britain Machine Com- 
pany, New Britain, Connecticut. 





1000-D and 9000-UD 


Ball Bearing Combinations 


provide DOUBLE the thrust capacity 
available with regular Duplex bearings 





M-R-C 7000-D single-row angular con- 
tact bearings and M-R-C 9000-UD single- 
row two-directional thrust bearings can 
be used in combination mountings to 
provide approximately double thrust 
capacity in one direction and single 
bearing thrust capacity in the opposite 
direction. 


This combination mounting, requiring 
twice single-row width, results in almost 
100% gain in thrust capacity in one 
direction, with no change in the other 
direction. 















































More than one 7000-D bearing may be 
used in conjunction with a 9000-UD 
bearing to provide still greater thrust 
capacity in one direction when required. 
The 9000-D single-row bearing performs 
the dual function of carrying its proportion 
of the heavy thrust load in one direction and 
supporting all of the reversing thrust load. 


This combination of 7000-D and 9000-UD 
bearings was originally selected for deep well 
pump applications, supporting heavy down- 
ward thrust load as well as reversing thrust 
due to upsurge. 


It is suitable for use in any application involving oe 
heavy thrust in one direction with lighter reversing thrust. 


Write OUR Engineering Department regarding YOUR bearing problems 
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MARLIN-ROCKWELL CORPORATION bearings 


Executive Offices: Jamestown, N.Y. 
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EX-CELL-O FOR PRECISION 








RIGHT NOW? 


EX-CELL-O CAN SHIP THEM TO YOU TODAY! 


Ex-Cell-O stocks more than 10,000 different standard size Drill 
Jig Bushings at key points throughout the country for same- 
day shipment to your plant regardless of location. Thousands 
of semifinished bushing blanks on hand speed orders for special 
sizes. Ex-Cell-O Drill Jig Bushings last longer because they’re 


made better. Hole hardness is maintained at 62-64 Rockwell 
"C”’ with chrome-alloy bearing steel, heat treated with the most 
modern methods. 

Order from the Ex-Cell-O Drill Jig Bushing inventory nearest 
you: Contact Ex-Cell-O Corporation in Detroit, New York, 
Downey, Calif., Cincinnati, Ohio and London, Canada. Write 
for Ex-Cell-O’s Drill Jig Bushing Catalog today. 








EX: CELLO 


CORPORATION 
DETROIT 32, MICHIGAN 


WMachinery Diutsion 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE 
TOOLS @ GRINDING AND BORING SPINDLES @ CUTTING 
TOOLS @ RAILROAD PINS AND BUSHINGS e DRILL JIG 
BUSHINGS @ TORQUE ACTUATORS e THREAD AND GROOVE 
GAGES @ GRANITE SURFACE PLATES @ AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 


Experience—the 
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STAINLESS STEEL PRODUCERS 
and What They Make 


Compory & Principal Office 


7 
© 
= 
= 
© | 
= 
. 
o 
” 


Sheets, 
Hot Rolled 


Cold Rolled 


Sheets 


pe 


Mech. & Pressure 


Pipe & Tubing 
Stainless Clod 


_Sheets or Strip 
Structural_Sha 


Strip, 
Hot Rolled 
Strip, 
Cold Rolled 
Bars, 
Hot Rolled 
Bars 
Cold Finished 
Tube Rounds 
Electricweld 
_ Pipe & Tubing 
Seamless 
Pipe & Tubing 
Wire Rods 
Drawn Wire 
Extrusions 
Stainless 
Clad Plates 





ALLEGHENY LUDLUM STEEL CORP 
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Of the 60 producers of stainless steel... 


only ALLEGHENY LUDLUM makes all sizes, shapes, finishes and analyses 


In its November 4, 1957 issue, STEEL magazine published 
a complete run-down on the stainless steel industry. This 
article reveals that only Allegheny Ludlum, of the 60 some 
companies making stainless, produces all sizes, shapes, 
finishes and analyses. 

This can save you considerable time and money. When you 
make Allegheny Ludlum your one source of stainless, you 
work with one sales engineer—one order, whether you buy 
sheet, strip, bars, tubing or whatever. 

And, at the same time, you get the best technical service. 
A-L's crack research and development department is con- 
tinually searching for new alloys, and better ways to use 


today’s. Its findings are freely available to you through 
sales engineers, technicians and special literature. 

Allegheny Ludlum follows the product from the melt 
through to finished form, has greater quality control over 
the stainless you buy. And since A-L makes all forms of 
stainless, you get unbiased recommendations as to what is 
best for your individual needs. 

Profit by Allegheny Ludlum’s status as the only one-source 
integrated supplier of all stainless forms. Call your A-L 
representative today . . . see how he can save you money 
and time. Or write Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


ALLEGHENY LUDLUM ‘4 > 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS. 
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Don’t Tool Up for Tomorrow's Boom with Yesterday's Lathes 


MONARCHS 
SPECIAL-PURPOSE 
LATHES OF 
TOMORROW... 


> 
* 


The Series 180 tracer head—an ad- 
vanced engineering jewel from the 
Development Laboratories of Monarch. 


Ultra-precision tolerances are 
brought to a new degree of per- 
fection on this chucking type ma- 
chine for contouring the O.D. and 
I.D. of thin-wall spherical and 
related shape work pieces. From 
the floor up the Series 180 is new 
in concept. For example: 


1 The Monarch electro-hydrau- 
lic tracer has a stylus deflection 
pressure of only 144 ounces. This, 
plus electrical amplification of 
stylus movement, instantly trans- 
lates template contour change into 
hydraulic slide movement. 

2 Tracing around a template, 
the contour is reproduced at the 


IF IT CAN BE TURNED, THERE’S A MONARCH TO DO 


MACHINERY, April, 1959 


2. The Series 180 
Ultra-Precision 
Contouring Lathe 


tool within a total accumulated 
error of +- 75 millionths. 


3 The constant surface cutting 
speed drive is separately mounted 
to eliminate vibration transmittal 
to the bed. 


4 Driveis flexibly coupled to the 
spindle which is set at a 30° angle 
to the bed axis. Runout at the 
spindle nose is less than 20 mil- 
lionths. 


S Spindle bearing lubricant is 
refrigerated; the floor-mounted 
tracer hydraulic tank is separately 
cooled and coolant temperature is 
controlled within =-.5°. 


6 The machine is built and 
tested in a temperature controlled 
area and must be so operated. 


The performance characteristics 
of the Series 180 cannot be 
equalled by any other lathe. De- 
velopment of this machine is but 
another example of the many 
seemingly impossible turning 
problems solved by... The 
Monarch Machine Tool Company, 
Sidney, Ohio. 


IT BETTER AND FASTER 
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This valve 

gets a leak-proof seal 
from a 

Blanchard Surface Grinder 








**The Blanchard Surface Grinder is one of the most 
important improvements in our modernization program.” 
This report comes from the Commercial Refrigeration 
Division of Bendix-Westinghouse Automotive Air Brake 
Company — makers of power and condensing units 

for refrigeration equipment. 


The Blanchard No.18 Surface Grinder putsa surface of 5 micro inches or better on Bendix-Westinghouse valves at the rate of 75 pieces an hour. 





A Blanchard Model 18 Surface Grinder is used to finish 
grind valve plates used in Bendix-Westinghouse electric 
refrigeration compressors. They say: “This operation is 
very important, because — with a surface finish of five micro 
inches or better —we get a perfect seal on our gaskets 

and valves, eliminating the possibility of leakage.” 

Is there room for improvement in your surface 
grinding? For best results... 














Write today for your free copy of “Work done on the 
Blanchard,” fifth edition, and “The Art of Blanchard 
Surface Grinding,” fourth edition. 


PUT IT ON THE GiEVTHEd! 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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Don't Tool Up for Tomorrow’s Boom with Yesterday's Lathes 


MONARCH 


HIGH PRODUCTION 


LATHES OF 
TOMORROW 


Here’s a real turning technique 
breakthrough! The Air-Tracer 
Pak is just what the name im- 
plies—a portable, easily applied 
device for temporarily or perma- 
nently adding to many standard 
Monarchs in your shop all the 
advantages of Air-Gage Tracer 
production. 

And what are those advan- 
tages? In a nutshell, this, the most 
accurate duplicating method in 
general use, always outproduces 
manual operation up to 8 to 10 
times. It sizes automatically and, 
using only a single running tool, is 
ideal for small lot repetitive work 





3..The New Air-Tracer Pak... 
Portable Unit for Standard 
Monarchs in Your Plant 





without the need for expensive 
form tools or multiple tool setups. 

Its accuracy of + .001” on most 
work often cuts in half the stock 
left for grinding; sometimes elimi- 
nates grinding and polishing. It 
allows complete setup change in as 
little as 15 to 20 minutes and tool 
change in 1 minute. It is also the 
simplest, most trouble-free of all 
lathe duplicating units. 

The photos show how the tracer 
slide assembly quickly replaces 
the regular compound rest on the 
cross slide. Note the template 
support and micrometer dials— 
the portable, completely self-con- 


tained power unit at the front of 
machine with air supply and elec- 
trical connections in the base. 

Presto! it’s on. And presto! it’s 
off. Yet it’s an adaptation of the 
time-tested swiveling Air-Gage 
Tracer with the versatility to han- 
dle the more complex turning, bor- 
ing and facing jobs. 

This is news! Write—or phone 
today —for the full story... 
The Monarch Machine Tool 
Company, Sidney, Ohio. 


yt" tee 
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rf : TURNING MACHINES 


IF IT CAN BE TURNED, THERE'S A MONARCH TO DO IT BETTER AND FASTER 
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Buffalo Forge 





DRILL PRESS 
MANUFACTURERS 


put their money on 


ad 
¥ 
“A 
South Bend 


Sears’ Craftsman 


Sprunger 


Sigourney 


High Speed 
Hammer 








shi Powr-Kraft 


Darra James 


A PARTNERSHIP IN PROGRESS 


Your industrial supply distributor makes it his business to know your business. He is 


always available and ready to fill your needs quickly, dependably and economically. 


When you need chucks, you can depend upon Jacobs and the Jacobs industrial 


supply distributor who works with you... your partner in progress through service. 
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THE JACOBS MANUFACTURING COMPANY, WEST HARTFORD, CONNECTICUT 





JONES & LAMSON 


“AUTOMATION” 
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Fully Automatic Turret Lathe operation 
reduces machining costs by 32% 


This J & L Automatic Ram Type Turret 
Lathe with Lynn Hydraulic drive provides 
completely automatic operation from start to 
stop. A magazine feed for automatic work 
handling has been mounted on the cross slide. 
However, on applications where cross slide 
tooling is necessary, handling devices can be 
arranged that will free either the front or rear 
of the cross slide for tooling. 

Fourteen similar parts of varying dimensions 
are produced on this same machine. The tool- 
ing used is basically the same as that used in 


the former, hand-operated method. However, 
on machining time alone, costs are reduced by 
32%. Operator attention for this set-up is only 
one-third of that previously required. In ad- 
dition, studies show that one operator can run 
two or more of these automatics with less fa- 
tigue than is involved in running one manual 
machine. Needless to say, J & L’s long-standing 
reputation for turret lathe accuracy is retained 
throughout. Write for catalog 5808. Jones & 
Lamson Machine Company, 512 Clinton 
Street, Springfield, Vermont. 


Turret Lathes . Automatic Lathes . Tape Controlled Machines ° Thread & Form Grinders . Optical Comparators ° Thread Tools 
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New Automatic Units 
with Cam Feeds 
and Long Strokes 


Four new Kingsbury automatic self- 

contained units combine all these fea- 

tures for better production drilling and 

tapping — 

e Strokes of 4 or 5 inches 

¢ Cam feeds for accurate repetition of 
the work cycle every time 

e Positive drive with friction safety 
clutch 

¢ Continuous flow of oil from a rotary 
pump 

e Interchangeable air or electric 
controls 

¢ Mounting in almost any position 

e May be converted for either drilling 
or tapping operations 


Quills are fully extended to show available 
strokes — 

4 inches on models 4 and 5, 

5 inches on models 16 and 17. 


Fully Tested and Guaranteed 


These new developments result from 
35 years of experience in building auto- 
matic drilling and tapping units. They 
stand up well under rugged production 
demands. Work cycles are always the 
same for uniform product. Operation 
is reliable. Here at Kingsbury our shop 
men praise them, and that is rather an 
acid test. 
Horsepower and Spindle Speeds 
MODEL HP SPINDLE RPM 
: \Y, 750 — 4100 

— 1500 — 8200 

5 tapper 3, 465 — 1415 
16 driller lV, 596 — 3500 

17 tapper 1 368 — 2160 

Capacities 

MODEL CAST IRON FORGED STEEL 
4 driller Vp at) 

5 tapper ¥y-16 o-18 

16 driller JA “4 

17 tapper Sh. ‘li %-20 


Kingsbury Machine Tool Corp., Keene, N. H. 
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22-spindle Kingsbury mills 


2 slots, drills 18 holes, taps 











DIE CAST ALUMINUM 
FLAT IRON SOLE PLATE 


Five horizontal and two vertical units operate 
22 tools. The vertical units mill the slots with 
six-inch cutters. Each cutter rotates so the thrust 
is down. The slots, incidentally, make it easier 
to iron around buttons. 

Four horizontal units drill 11 holes and com- 
bination drill and countersink 7 holes. Bushings 
guide these tools. The last unit taps two of 
the holes. 

A 30-inch index table holds eight work fix- 
tures. Each has power clamping and automatic 
unclamping through use of an air cylinder. The 
point of the work is up, and clamping is out- 
ward against a fixed front plate. Gross produc- 
tion is 520 parts per hour. 

Production men praise our machines. “Can’t 
remember when we had trouble with them.” 

“Our Kingsburys do a nice job for us.” 

“Hardly ever get a bad part.” 

We think we earn those compliments. Forty 
years behind us and we still work hard on every 
machine we build. Good basic design, rugged 
construction, test runs before shipment — all 
that sort of thing really pays off. 

For high production at low unit cost, ask to 
have a representative call and talk over your 
jobs. Let him get you a specific proposal. If we 
say we can do it, we can do it. Kingsbury 
Machine Tool Corp., Keene, N. H. 


KINGSBURY isso 
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WHY 

RED RING 
GEAR SHAVING 
CUTTERS 

DO SUCH AN 
EXCEPTIONAL 
JOB 


Here are some of the reasons for the accuracy, 
for the job performance and the long economical 
service life of Red Ring Shaving Cutters. 


These cutters are engineered and produced by 
skilled specialists who have, for the past 27 
years, devoted full time to shaving cutters, 
exclusively. Never underestimate this vast fund 
of experience which is unmatched anywhere 
else in the field. 


All Red Ring cutter grinding and cutter inspec- 
tions are carried on in temperature controlled 
departments, for maximum precision. Where 
else is this done? 


Every Red Ring Cutter is made from a con- 
trolled specification forging—proper grain 
flow and uniform distribution of carbides in 
the tooth zone. 


Every Red Ring Cutter is heat treated in Red 
Ring furnaces under the direct control of Red 
Ring metallurgists. 


Every new cutter design is given a thorough 
performance try out in the Red Ring Gear 
Laboratory before it is released. 


Red Ring cutter engineers and service specialists 
are always available for consultation and to 
help a cutter customer in an emergency. 


When you buy cutters, take advantage of these 
extra benefits. There is no extra cost. 





We” SPUR AND HELICAL GEAR SPECIALISTS 


ORIGINATORS OF ROTARY SHAVING 
GEAR HONING AND ELLIPTOID 











x 


NATIONAL BROACH & MACHINE CoO. 


5600 ST. JEAN e 
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RING MILLS 


SPRACEABLE TABLES 





ines are. built in 


‘ lameter and 10. to 
Ster to be turned. 











high-precision grinding machines 

with hydraulic automatic infeed 

for traverse grinding and plunge grinding 
as standard equipment on all models. 


3 types: 


UNIVERSAL. Swivelling wheelhead, swing-down 
internal grinding attachment, infinitely variable 
speed headstock. 


PRODUCTION. Larger grinding wheel, more 
horsepower, non-swivelling wheelhead, 8-speed 
headstock. 


PLUNGE. Similar to production type but with 
axially oscillating wheelhead and hand table 
control only. 

4 sizes: 

10", 12", 14", and 18" swings (with choice of 
lengths between centers). 


4 Model R4-500 U shown at left. Universal 


type, 10" swing, 24" center distance. 








SOME STANDARD FEATURES OF OLIVETTI R4 UNIVERSAL GRINDERS: 


e Infinitely variable hydraulically controlled table speeds 
e Table reversals within + .0002" as short as 1/16" 


e@ Table dwell 0 to 20 seconds 

e@ Automatic precision infeed to .000050", right, left or both ends of traverse 
e@ Thumb jog for taking .0001" cuts on diameter 

e@ Separate automatic plunge feed 0 to .002"/second to positive stop 


For sales, service or information, 

write Olivetti Corporation of America, 
Machine Tool Division, 42-33 Northern 
Boulevard, Long Island City 1, New York. 
Or phone RAvenswood 1-7575. 
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“I get 1200 parts a minute from each of these presses... 


...all day long!” And production like that continues day in, day out. For 


Bliss High Production presses are especially designed for continuous high 
Db d 5 ‘ 


speed operation. Counterbalanced shaft, massive tie rod frame... square 
gibbing.. 


.features like these add up to enduring speed. For ease of opera- 
tion there’s ample room in front and back for die setting and space under the 
press for tote boxes or stacking chutes. Naturally, if you use large quantities 
of stampings this is the press that makes them. You will, however, be surprised 
to learn, that H-P presses can be set up so quickly and efficiently that more 
and more firms are using them for short run work. 


BR = S S E. W. BLISS COMPANY - Canton, Ohio 
cea BLISS is more than a name... it’s a guarantee 


PRESSES + ROLLING MILLS ¢ ROLLS + DIE SETS «© CAN MACHINERY © CONTRACT MFG. 


Machinecraft gets 
with Cities Service 


Machinecraft, Inc., of Whitman, Massachusetts, makes a 
product that is surely the answer to many a textile man’s 
fondest wish. 

In place of old-style solid arbor top rolls, which often 
drip lubricant onto the fabric, Machinecraft has developed 
“the anti-friction top roll.” 

Operating on ball bearings, this unique invention re- 
quires almost no lubrication, therefore eliminates staining 
problems. In addition, it permits higher speeds of operation 
and produces more uniformly woven fabric. 

In all of this, extremely intricate machining is required 
—and Cities Service Chillo Cutting Oil plays a crucial role 

Using Cities Service Chillo “A,” Machinecraft is actually 
achieving tolerances as fine as .0005”! Moreover, Machine 
craft reports that Chillo “A” gives “excellent tool life, pro- 





Machinecraft’s Anti-Friction 
Top Roll is rapidly replacing 
old-style solid arbor type top 
rolls in textile mills. It pre- 
vents staining, permits 
greater operating speeds. 





.0005 tolerances 
Chillo Cutting oils! 


duces a fine finish, has unusual stability, and offers con- 
tinuous quality from batch to batch.” 

**In addition,”’ continues this well known firm, ‘Cities 
Service provides us with exceptional t:chnical assistance and 
good delivery service.’’ 

here's little to add to what Machinecraft says except a 
reminder that you can expect similar results with Cities 
Service, too. Talk with a lubrication engineer from the near- 
est office. Or write: Cities Service Oil Company, Sixty Wall 
Tower, New York 5, N. Y. 


CITIES & SERVICE 


QUALITY PETROLEUM PRODUCTS 





Shadowgraph is method of 
checking accuracy of preci- 
sion machined parts for anti- 
friction top roll. Machine 
magnifies and projects the 
part’s shadow outline. Tol- 
erances are as fine as .0005”. 
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ALLEN-BRADLEY 


REVERSING 
DRUM 
SWITCHES 





... Styled to match the most 
modern production machines! 


Inside and out—this Allen-Bradley drum switch 
is all new. Its trim, modern lines and attractive 
die-cast aluminum handle will give your 

production machines “‘up-to-the-minute’”’ styling. 


But there is more than beauty to this new 
switch. The rugged switch mechanism is a self- 
contained unit—independent of the enclosure. 
Misalignment and binding cannot occur. The base 
mounts directly on machine surfaces—without 
using spacers. And with the wrap-around cover 
removed, terminal screws are exposed for fast 
wiring—from the front. Changeover from 
momentary to maintained contact operation can 
be made in seconds. Investigate this new 
“leader’’ in its field. Send for Publication 6091. 


ALLEN -BRADLEY 


° Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
Qu ality Motor Control “i canada: Allen-Bradley Canada Ltd., Galt, Ont. 


3-59-MR 








Multi-speed Drum Switch for 
starting, speed changing, and re- 
versing of multi-speed squirrel cage 
motors. Bulletin 365. Max ratings: 
75 hp, 220 v; 150 hp, 440-550 v. 


Reversing Drum Switch for 
across-the-line starting and revers- 
ing a-c and d-c motors. Interlocks 
available. Bulletin 350. Max 
ratings: A.C. 20 hp, 220v; 40 hp, 
440-550v. D.C. 3 hp, 115-230v, 


ercer! 


Speed Regulating Drum 
Switch for starting and regulat- 
Ing duty of wound-rotor motors. 
Bulletin 375 non-reversing. Max 
ratings: 500 hp, 220-440-550 v. 
Bulletin 385 reversing. Max ratings: 
60 hp, 220 v; 75 hp, 440-550 v. 





For years of dependable performance 


ALLEN-BRADLEY DRUM SWITCHES 


have no equal! 


2 — 
These Allen-Bradley drum switches provide simple and Bs 
economical control for alternating current motors. Although . #24 
low in cost, these unusually rugged switches are built under \S 
Allen-Bradley standards of quality .. . your assurance of i 
reliable, trouble free performance. And this broad line of drum \ 
switches offers a variety of mounting types, operating handles, 
and interlocks to satisfy practically every requirement. Let 
us send you details on this versatile line of drum switches. \\ 


ALLEN-BRADLEY 


Quality Motor Control 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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in our specialized industry, a sound program of 


machinery replacement is a first requirement... 


“In the highly specialized field of Diesel 
engine production, the highest quality and most 
productive machine equipment is an absolute 
necessity. 


“Cummins Engine Company, Inc. continu- 
ously searches for better tools and more modern 
equipment that will increase production and the 
efficiency of plant operations. We regard it as 
wasteful to have obsolete machines in our plant 
and we replace our equipment as soon as newer 
and better machines become available. 


“In pursuing this program, our Industrial 
Engineering Department actively solicits the 
assistance of supervisors and foremen to de- 
termine what equipment might be replaced to 
improve quality of product and reduce produc- 
tion costs. This system of encouraging our pro- 
duction people to make contributions has been 
a vital factor in keeping our plant up-to-date. It 
is one of the reasons the average age of machines 
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Rockford Insert Group 


used in production of Cummins Diesel Engines 
is less than five years old. 


“We keep maintenance records on each 
piece of Cummins equipment. These records 
show price, year, labor and parts costs, serial 
number and model of the equipment, This kind 
of accurate record keeping serves as a practical 
guide in determining whether a machine or a 
tool is really doing its job efficiently and well. 

“We feel that we are stronger and in a better 
competitive position because we have never 
hesitated to retire a good machine in favor of a 
better one. In our specialized industry, a sound 


program of machinery replacement is a first 
requirement.” 


R. B. Stoner, Vice President, Operations 
Cummins Engine Company, Inc., 
Columbus, Indiana 


Heep gathering melal-working 


production ideas... be woll informed 
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hen you replace machinery 





fast 
changeover! 


provides continuous operation 
for small-lot runs on 
BarnesdriL 

hydraulic-feed, way-type 
Drilling Machines 





Before you buy any drilling equipment, see 
these new Barnesdril hydraulic-feed Drilling 
Machines. Auxiliary multiple-spindle heads, 
with adjustable centers and slip plates, give 
you quick changeover to the number of 
spindles and drill patterns you need to meet 
production schedules on small runs. No costly 
set-up or loss of production time is necessary. 
By taking advantage of this flexibility and 
quick production changeover which these 


machines offer, you can maintain continuous 50-Spindle Adjustable 
Center Auxiliary Head 
with Slip-Spindle Con- 
struction. 


production operations with minimum cost per 


piece on a wide range of work. 





This machine arranged with |6-spindle auxiliary 
head, adjustable-center spindles and slip plates 
to employ any number of spindles in the pattern 
desired. Ease of changing production set-ups 
by substituting new slip plate and fixtures keeps 
machine operating full time. 


these features keep maintenance costs low! 


Direct Motor Drive Eliminates Linkage 

Ample Stroke Clearance for Easy Tool Changes 
Hydraulic Cylinder Serviceable without Dismantling Unit 
All Valves Flange-Mounted 

Hydraulic System is Mannifold-Arranged 


Ask for an estimate on processing your short-run drilling operations, using 
these new Barnesdril Machines. 


BARNES DRILL CO. 


Banwespail 


830 CHESTNUT STREET @ ROCKFORD, ILLINOIS 
QE y DETROIT OFFICE: 13121 Puritan Avenue 
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Keyway Milling Time Cut 30% 
With Sundstrand Rigidmil 


Ability to handle a wide 
parts plus fast changeover are out- 
standing factors contributing to the 
production increase on this key- 
way milling operation. Lot sizes 
range from 50 to 200 pieces with 
number of keyways per shaft vary- 
ing from 1 to 5. In addition to re- 
ducing machining time an average 


of 30%, this Sundstrand two spindle 


Rigidmil simplifies the problem of 


AUTOMATIC LATHES 





/ 
SUNDSTRAN O ay 


‘ 





range of 


maintaining required tolrance and 
finish. 

Table feed is controlled by posi- 
tive, mechanical infinitely variable 
feed drive that offers feed rate from 
0 to 20 inches per minute and a 300 
inches per minute rapid traverse 
rate. The same type of drive is pro- 
vided for the spindle with speeds 
available ranging from 100 to 3000 


rpm, using a manual shift lever to 


RIGIDMILS 
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SPECIAL MACHINES 


select the low, medium, or high 
speed range. Thus, once the opera- 
tor selects speed range, he can vary 
speed infinitely within that range. 

Fast, positive milling of up to 
five keyway depths on one shaft is 
insured by a turret stop on the head. 
For intermittent keyway milling, 
machine is provided with vertical 


feed. 





DRILLING MACHINES GRINDERS 
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Milling and Centering 
Machine Boosts Crank- 
shaft Output 2'2 Times 


With Sundstrand’s application of 
“Engineered Production,” major 
savings can be made in preparing 
work for machining operations to 
follow. An excellent example is 
provided in this installation for 
milling and centering crankshafts 
for heavy-duty, air-cooled engines. 

Production is now at 400 crank- 
shafts per eight hour shift compared 
with 152, using former methods. 
Because both ends are finished at 
the same time, machining time is 
reduced materially. In addition, be- 
cause both milling and centering 
Operations are performed in the 
same setup, accuracy is higher than 
with other methods. By eliminating 
the need for a second machine, 
floor space is saved and capital 


equipment requirements are re- 


duced as well. 





Both cutoff and centering of crankshafts are 
handled in a single setup on this Sundstrand 
machine 


Included in the complete line of 
machines designed for shaft prepa- 
ration are single end machines for 


small lot work, double end ma- 








BROACHING TOOLS 


BROACHING MACHINES 


chines for medium length runs, and 
broaching and centering machines 
for jobs where production require- 
ments are high. Automatic loading 
and unloading can be provided 
where required for long run pro- 


duction. 


Small Grooves 
Machined 110 Per Hr. 
on Thread Miller 


Two internal grooves, too small for 
grinding, are milled and chamfered 
at 110 pieces per hour on this 
Hanson-Whitney special 4 x 9 hy- 
draulic machine equipped with auto- 
matic loading and unloading. Ma- 


terial is SAE 1062 steel. 


Two machines handled bya single 


operator now do the job that for- 

















Automatic feed and ejection of parts are 
handled on this Hanson-Whitney thread milling 
machine. 


merly required five machines with 
an operator for each. All that the 
operator has to do is load the chute. 
Workpieces are fed through the 
spindle, milled and ejected auto- 


matically. 








Combination of tracer and facing 
slide permits single pass turning of 
these and numerous other similar 
parts. 











One Lathe Replaces Three 


It formerly took three machines to 
do the job now being handled by 
one Sundstrand tracer lathe in turn- 
ing the various sizes of shafts shown 
in the inset. Parts range in size from 
144 to 6 inches diameter and from 
18 to 36 inches long. Frequent 
changes in the size of parts being 
machined make the job ideal for 
the Sundstrand tracer lathe that re- 


quires only 10 or 15% the change- 


over time necessary on other ma- 
chines. Valuable extra floor space 
is released and required tolerances 
readily maintained. The high metal 
removal rate makes the machine’s 
suitability for automatic chip re- 
moval an important feature in main- 


taining uninterrupted production. 
& 


Bulletin 602 describes 
the broad line of Sund- 
strand machine tools. 
Write for your copy today. 








PRESSES 





MACHINE TOOL ¢ 
2530 Eleventh St. * Rockford, Ill., U.S.A. 
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on Greenlee Air-Feed Automatics 
Feed Out Stock to 161" tn 
Eliminate Pushers and Feed-Out Cams ae ae a ee ee 


withdraws the piston when restocking. 
Push-button control panel is provided 


: — , for starting and stopping. 
Greenlee Air-Feed Automatics offer you a 3-way profit advantage: P 8 OpPing 








1. Maintenance and change-over time is reduced by eliminating stock 
pushers, feed tubes and feed-out cams. 


Stock can be automatically air-fed to position in one or more ma- Greenlee Standard and 
chining stations permitting two or more pieces per cycle. Special Machine Tools 


. Multiple feed-out flexibility enables you to finish machine a variety 
of pieces that ordinarily demand costly second Multiple-Spindle Drilling and 
operation setups. | Tapping Machines 
Transfer-Type 


If you are running into production headaches on a Processing Machines 


specific job, Greenlee may be able to adapt an “Air-Feed” 
to solve your problem. See your Greenlee Distributor. 


Six and Four-Spindle 
Automatic Bar Machines 


: 4 * Hydro-Borer Precision Borin 
Write for your copy of Catalog A-405 — ~ a “ ° 6 9 
first step on the way to more profitable production = SSNS 
with Greenlee Automatic Bar Machines. 


Die Casting Machines 


“ae 
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BROS. & CO. ROCKFORD, ILL. 


EST eS 
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Are your lathes designed to profit 
from throwaway insert tools? 


Real profits come from 
decreased tool-change 
downtime and increased 
machine speeds 


You can take full advantage of the 
savings made possible by throw- 
away insert tooling — elimination of 
sharpening and resetting costs, and 
decreased tool-change downtime — 
if you have a modern, high-speed 
lathe designed for carbides and 
ceramics. Chances are savings in 
tool-replacement costs plus greater 
production due to higher speeds and 
increased rigidity will amount to 
thousands of dollars a year, enough 
to pay for the new lathes you need 
badly to take full profit advantage. 


The use of conventional speeds with 
throwaway insert tools is wasteful. 
And your profits are pegged low if 
you’re using them on 20-year-old 
lathes that are underpowered for 
high-velocity turning. With perish- 
able-tool costs so low in comparison 
with the cost of operating a lathe, 
the only sensible thing to do is boost 
machine speeds . . . burn up the 
cutting tool faster ... really trim 
the fat out of the part price. 


The speed at which tool costs and 
machining costs are in balance is 
your PROFIT POINT (see example 
above). But to operate at the right 
speed you need power, precision, and 
rigidity in lathes used with throw- 
away insert tooling—advantages 
your company will be glad to pay 
for in order to save time, floor space, 
and cost. 


In other words, why put throwaway 
insert tooling on a “throwaway 
profit” machine tool? 








Example of PROFIT-POINT Turning 





Cost Item 


Brazed 


Throwaway 
Carbide 


Insert 





Tool-change time 
Cost per cutting edge 
Minimum cost tool life 


2 min. 
$1.27 $.25 
40.4 min. 


5 min. 


11 min. 





Cutting speed for PROFIT-POINT turning 


720 fpm 


980 fpm 
1000 rpm 


1360 rpm 





Machining time per piece 


time per piece) 
Machining cost per piece 
Total cost per piece 
Nonproductive cost per piece 
Pieces machined per hour 


Tool time per piece (including nonproductive 


1 min. .74 min. 


2 min. 1.74 min. 


$.15 $.11 

$.031 $.017 

$.15 $.15 
30 34 





TOTAL COST PER PIECE 

















Barber-Colman’s new 36-speed lathe 
is designed for PROFIT-POINT turning 


Here’s the machine that will give you 
precision work at the high speeds 
required for PROFIT-POINT turn- 
ing with throwaway insert tools! 


Look at the cross girth of the bed, 
extra-heavy cross slide, and rugged 
tailstock. Consider that this lathe 
will pull up to 25 hp through the 
spindle and operate at speeds up to 
2000 rpm — yet you can get tool- 
room accuracy. And all the tool- 
room features, too, including: (1) 








Now in production in two 
sizes, to swing 21 in. over the bed 


ways and 13 in. over the cross slide, or 25 in. 
over the bed ways and 16 in. over the cross slide. 
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multiple-thread indexing spindle, 
(2) built-in thread-chasing dial, (3) 
66 threads, from 2 to 120 per inch, 
(4) reverse lever on apron, (5) 
automatic micrometer stops, (6) 
ball-thread-chasing stop on cross- 
feed screw, (7) hardened and preci- 
sion-ground cross-feed screw and 
compound screw, (8) automatic, 
filtered lubrication to half nuts. 


There are 36 spindle speeds through 
the geared head and 66 feed and 
thread changes, selected easily 
through two dials on the headstock. 
Write for complete facts on how this 
new Barber-Colman precision lathe 
will pay for itself quickly with 
throwaway insert tooling. 


Barber-Coiman Company 
42 Loomis Street, Rockford, Illinois 


Don’t expect a day’s work for 


a day’s pay on yesterday’s 
machine tools 


BARBER 
COLMAN 


® 


PRECISION LATHES 
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MATTISON 


HIGH: POWERED 
PRECISION 


New grinding method 


speeds production, increases accuracy...or both 


GRINDING 
METHODS 


Mattison’s Quick®-Tilt spindle gives you two 


operations for less than the price of one 


Characteristic cross-hatching shows how ac- 
curately the power-tilting device returns the 
wheel to the flat position. 


Operator just turns the selector switch to tilt 


the spindle back to vertical for finish grinding 
and sparking out. 


Harder wheels and higher downfeeds were 
used in roughing these large, mild steel plates 
on the Mattison "No. 24.” 





Mattison’s new "Quick-Tilt"”’ spindle 
changes the entire economics of sur- 
face grinding. Machines equipped 
with up to 60 hp spindle motors are 
designed to cut metal, not "scratch 
it."" Higher downfeeds can be used 
to increase production by as much 


as 50%. 


Want to replace an obsolete vertical 
spindle surface grinder with a machine 
that improves all aspects of metal re- 
moval? Here is a machine that will in- 
crease your production without com- 
promising flatness. In fact, it probably 
will improve both. 

Perhaps your management wants more 
than an outsider’s production estimate 
before approving areplacement proposal. 
Mattison will give you conclusive evi- 
dence of performance on your job, at 
no obligation other than the cost of ship- 
ping sample pieceparts to Rockford. 

We will set up your parts on a grinder 
equipped with the most profit-significant 
new feature in 60 years—our automatic, 
power-actuated, Quick-Tilt spindle. You 
can see first hand, on your own piece- 
parts in the Mattison Methods Labora- 
tory, how surface grinding can be changed 
from a ‘‘metal-scratching” operation to 
a profitable metal-cutting operation. 

If you are a grinding man, you know 
that it takes pressure backed up by rigid 
machine construction to hog off metal 
with an abrasive wheel... and our No. 
24's and 36’s have more “beef” in the 
right places than any similar machines. 


To this, we have added the Quick-Tilt 
spindle which really consolidates all of 
the advantages of power and rigidity. 
With the flick of a switch, you can tilt 
the spindle .008 to .010 in. above and 
below center, reducing the contact area 
between the wheel and the work. This 
permits you to start your job by taking 
a harder cut, grinding freely without 
danger of heat-checking—tearing out 
dull grits automatically to reduce the 
number of wheel dressings. This means 
higher downfeeds—faster production. 

As your parts approach size, the auto- 
matic sizer shuts off the machine and the 
operator turns the selector switch to 
“‘flat.”’ This tilts the spindle back to the 
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Mattison "No. 24" has a rigid one-piece column 
which starts at the floor. Only the wheel head tilts. 


Machinery, April, 1959 


true vertical position for grinding out all 
concavity. In less time than it takes to 
do a roughing operation on a conven- 
tional grinder, you get pieceparts which 
are dead flat on a 36” or 48” diameter. 


60 hp on the No. 24 


The Mattison “‘No. 24,” with 18” capac- 
ity under the wheel (24” optional), is 
available with 42” table plus these im- 
portant new features: 

1. Continuous downfeed 

2. Automatic cycling 

3. Air gage measuring 

4. Separate coolant tank 

5. Fully protected ways 


Here is a machine that reduces nonpro- 
ductive time for wheel changing and 
dressing ... virtually eliminates down- 
time for cleaning... and increases both 
productivity and accuracy. 

Tell your Mattison dealer you want 
sample pieceparts ground in our Methods 
Laboratory on a Quick-Tilt machine. 
He will make all the arrangements for a 
convincing test which costs you nothing 
but the freight. Or, phone the factory 
direct. 


MATTISON MACHINE WORKS 
Rockford, IIlinois WOodland 2-5521 


HIGH-POWERED 
PRECISION 
SURFACE GRINDERS 


MATTISON 


MACHINE WORKS 
Orkiowo uc usa 








MACHINES DESIGNED TO MEET YOUR NEEDS ROCKFORD, ILLINOIS, U.S.A. 


FOR PRODUCTION MACHINE TOOLS Irs ROCKFORD, ILLINOIS, U.S.A. 
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BORING BAR 


NONADJUSTABLE 
BORING BAR 





@ Slash Tool Costs 
@ Increase Output 
@ Eliminate Grinding 


e@ Cut Tool Change Time 


WESSON Now Has 144 Standard 
Boring Bar Models 


Rapialy growing demand for Wesson boring bars 
with throw-away carbide inserts has resulted in the 
standardizing of 144 models in four basic styles for 
quick delivery .. . and an end to your boring problems. 

The new standard line includes 96 models that com- 
bine expendable inserts with precision adjustment for 
OD’s. Bore diameters range from 1.50 to 2.60”. Either 
square or triangular inserts can be adjusted outward 
for a total range of 0.100 to 0.200", depending on 
diameter. (Anvils and clamps for round inserts are 
available on request.) Right- and left-hand models are 
available for either deep-hole boring or shallow boring. 





The Micro-Adjustable assembly is actuated by a 
screw with a head graduated in 0.001-inch divisions, 
guided by a keyway and held rigidly by a locking screw. 
High boring accuracy is assured with this quick, 
simple adjustment. 

Where adjustability is not needed, there are 48 
standard models in two basic designs for straight boring 
with a lead angle (square inserts), and for boring and 
facing (triangular inserts). These styles have either 
positive or negative rake angles. 

Write for Bulletin MB-1158 for data on standard Micro- Adjustable 


and nonadjustable boring bars using throw-away carbide inserts. 


Combine 
Operations 
in One Tool 


The adjustable throw-away insert 
principle can be adapted to a limitless 
variety of tools combining different 
operations. At left, is a complete tool 

and all its components—for making 
15 simultaneous cuts. Replaceable 
throw-away insert holders, ground to 
0.001-inch tolerances and_ infinitely 
adjustable on both axial and radial 
dimensions, bore 3 steps, end face and 
chamfer automotive steering-gear 
housings at the Indianapolis plant of 
Chrysler Corp. 











DO YOU GRIND FACE MILLS? 
These adaptors will save you money 


With the new Wesson Rigidcut 
micro-adaptors for milling cutters you 
can grind cutters an average of 4 
times before re-setting the blades— 
also eliminates the need for costly ad- 
justable milling cutter spindles. Per- 
mits presetting cutters on the bench. 
Total adjustment available is 0.125 in. 
Adaptors available for cutter diame- 
ters from 4% to 12 in. Manufacturing 
precision is such that concentricity 
(indicated total runout) and square- 
ness with face are held to within 


0.0005 in. Ask for Bulletin 158. 





WANT TO STOP GRINDING FACE MILLS? 
Throw-aways are the answer on many jobs 


+ 5 8g 
4 wb: 


The cutter... 


Reduce your cutter inventory. Rough 
or semi-finish cast iron or steel — 
all with the same cutter body. Just 
change the Wessonmetal throw-away 
inserts. Each insert has eight cutting 
edges. Inserts are backed by quickly 


How it locks... 


replaceable low-cost hardened steel 
anvil-wedges designed to protect the 
cutter body against accidental damage. 
Cutters available in 4 lead angles— 
15, 30, 45 and 87 degrees. Ask for 
Bulletin #358-M. 


How it protects... 


LITHO IN U.S.A. 














Which will inspect these shafts faster... mechanical or optical gaging? 


Over 25 different metal shafts go into the calculators made by Monroe 
Calculating Machine Company. 

In the past, inspection of these shafts required the use of a large number 
of “‘go”’ and “‘no-go”’ gages. Rate? About 7 per minute. In addition, gage 
surveillance was both time-consuming and expensive. 

Then the switch was made to optical gaging, using a Kodak Contour 
Projector. The method is simple: A master shaft is positioned to either 
upper or lower tolerance limits on the screen. Then the part to be inspected 
is placed in the same position. 

Rate with optical gaging? About 17 per minute! And, there’s no longer a 
need to send gages back to the crib for resetting. One Kodak Contour 
Projector does the whole job. 

Besides saving time, optical gaging with a Kodak Contour Projector 
offers you a chance to cut down on gage costs, use operators with little or tien at tow-cnet Maid 6 Cath Geten 
no training, and often obtain accuracy not possible by other means. 


\ e F Projectors enabled the Monroe Calculating 
Where can you use optical gaging? Almost anywhere in the plant Machine Co., a division of Litton Industries, 


receiving, assembly, production, final inspection, toolroom. to more than double inspection rates. 
Facts about Kodak Contour Projectors are spelled out in a brochure 

which you can get by writing to the address below. After you’ve had a 

chance to look over the contents of the book, we'd like to demonstrate why 

and how one of the six Kodak models will best fit your inspection needs. 


Special Products Sales 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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WITH AIRCO’S 
COMPLETE LINE OF CONTROL DEVICES FOR 
ARGON, HELIUM, CO2, AIRCOMATIC “75”* 


Single-Stage Fixed 
Pressure Regulator 
Low in cost... 
——. No flow 
rate tampering. 


Flow Adapter— 
Exact gas flow 
needed. Prevents 
tampering . . . 
saves. 


“B" Station Valve 
for Flow Adapter 

—reliable shutoff. 
Compact, sturdy, 
versatile. 


Fixed Pressure 

Two-Stage Regu- 
lator—exact gas 
flow needed. For 
two operations. 


Two-Stage Flow- 
meter Regulator— 
complete flow 
coverage for 
virtually all uses. 


Station Flowmeter 
—complete cover- 
age. Low cost... 
extremely rugged. 


Dual Range Flow- 
meter—complete 
coverage. Versa- 
tile, excellent 


Single-Stage Flow- 
meter Regulator— 
Rugged, compact. 
No heater 


readability. required for CO}. 


VISIT OUR BOOTH S21 APRH 1-46, 58 
INTERNATIONAL AMPHITHEATRE, Chicage, lil. 


[WELDING sion 


APRIL NATIONAL WELDED PRODUCTS MONTH 


*75% Helium, 25% Argon 


For full particulars on how to specify the most economical Airco Gas 
Equipment for your application, see your Authorized Airco Dealer, or 
write to Airco direct. Ask for the new Gas Flow Control Equipment 
Catalog. It’s free. 


On the west coast— 

Air Reduction Pacific Company 
Internationally— 

Airco Company International 
In Cuba— 

Cuban Air Products Corporation 
In Canada— 

Air Reduction Canada Limited 

All divisions or subsidiaries 

of Air Reduction Company, inc, 


AIR REDUCTION SALES COMPANY 


A division of Air Reduction Company, incorporated 
150 East 42nd Street, New York 17, N.Y. 


Offices and authorized dealers in most principal cities 
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Standard DB 24 Spindle 

DB 50 Motorized Spindle 
DB 25 Square Body Spindle 
DB 50 Motorized Quill-Type 
Spindle 

DB 22 Square Body Spindle 
Standard DB 22 Spindle 
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Greater AccCuracy-—with Ex-Cell-O 
Precision Boring Spindles 


No one need tell you of the proven superiority of 
Ex-Cell-O precision boring spindles where close 
tolerances and fine finishes are required. But, did 
you know that these same Ex-Cell-O boring 
spindles have been used as replacement units 
for years? 


Produced in belt-driven, standard motorized, or 
high frequency motorized styles, these Ex-Cell-O 
precision spindles are equipped with XLO Preci- 
sion bearings for maximum spindle rigidity, long 
life and smooth operation. Permanent bearing 
lubrication reduces maintenance costs, prolongs 
bearing life. 





For complete information, why not get in touch 
with your local Ex-Cell-O representative or, if 
you prefer, send direct for bulletin 25477. 


CORPORATION 
DETROIT 32, MICHIGAN Division 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES 
CUTTING TOOLS « TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


GUSTAV VON REIS, President 
Detroit Broach & Machine Co. 


a man who came 
to Fair Street 


‘“‘We were convinced. We purchased two JIGMILS and they have now been in operation 
for several years. These machines have all the fundamentals required to produce the 
highest degree of accuracy, and yet, are simple to operate. Besides this, and we feel most 
important of all, the JIGMIL has special features which largely eliminate our reliance on 
the human element to produce close tolerance work. JIGMILS enable us to produce our 
broaching machines and broaching tools to the very highest degree of accuracy, a matter 
of the utmost importance in our products.” 


GUSTAV VON REIS 


DE VLIEG MACHINE COMPANY, FAIR STREET ROYAL OAK, MICHIGAN 
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JIGMIL—EXTREME ACCURACY ON LARGE, 


WEIGHTY PARTS FOR DETROIT BROACH 


Broaching machine knee, 65” long, weight 5500 lbs., set-up 
on a 32” x 60” index table on a Model 4B-72 JIGMIL. The 
knee is rough and finish milled, bored, drilled and tapped 
from four sides in one set-up. Formerly machined on a 
conventional boring mill, the job took 120 hours. The 
JIGMIL now completes all machining operations in 50 hours 
with consistent accuracy and without special tooling. 
Furthermore, the accuracy achieved effects substantial 
reductions in assembly time and improves the quality of 
the end product. 


Our newest catalog 
will help you decide. 
May we send it? 
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SOME OF OUR 
JIGMIL USERS 
Akramatic Engineering 
American Mach. & Tool Co. 
Apex Corp. 

Barker Tool Die & Gauge Co. 
Base Tool & Gage Co. 
Bengal Boring Co. 

Best Tool & Engineering Co. 
B. H. Aircraft Co., Inc. 

Black Rock Mfg. Co. 
Bradley- Thompson Tool co. 
City Pattern Foundry & Mach. Co. 
Compton Boring Co. 

Crest Tool Industries, Inc. 
Dearborn Tool & Die Co. 
Detroit Gauge & Tool Co. 
Detroit Jig Grinding Co. 
Eglinton Carbide Products, Inc. 
Ensign Tool & Gauge Inc. 
Evans Tool & Die Co. 

Fuller Tool Co. 

Glendale Machine & Tool Co. 
Hiser Jig Grinding Co. 
Jameson Machine Co. 

Jones Tool Products 

Lamina Dies & Tools, Inc. 
Langlois Tool & Die Corp. 


A FEW PROVEN ADVANTAGES OF 
THE JIGMIL TECHNIQUE 


Eliminates cost of expensive jigs and production 
delays resulting from their manufacture. 


Simplifies tooling. 


Employs automatic functions to reduce factors of 
human error even in close tolerance work. 


Makes possible greater flexibility of product 
design. 


Improves end product by permitting interchange- 
able assembly of parts without hand fitting. 


Increases production and product accuracy. 


ACCURACY IS AN ECONOMY! 


Maks Machine Co. 

Mark Twain Tool & Mfg. Co 
McDonnell Machine Products, Inc. 
Modern Industrial Eng. Co 

Mohawk Metal Forming & Tool Corp. 
Mt. Clemens Mfg. Co. 

Olofsson Tool & Die Co. 

A. E. Parker & Sons Co. 

Precision Boring Co. 

Product Engineering & Mfg. Corp. 
Progressive Industries Co 

Schwartz Mach. Co 

Special Machine & Eng., Inc 

Tragge Boring Co., Inc. 

Turner Bros., Inc 

Vulcan my Co. 
Westfield Tool & Eng. Co. 


WILL YOU BE THE NEXT TO VISIT FAIR STREET 


4 DeVlieg 


SPIRAMATIC 
JIGMILS” 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 
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IF it rolle on an axle &) or turns INQ 
bearing OC or rides ona shaft 


if if slides ina groove <5 or maves 
on q ae a if i bores = or 


cobs ar Transmits pressoref> 
sne of Sinclairs S00 





specialized lubricamts Is 
designed to make ir work better. 
Por answers to your lubrication 
problems, write today to 





SINCLAIR REFINING ComPANY 


“Technical Service Dwisian 
G00 Fifth Ave, N¥. 20 NX. 
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MECHANICAL SLEEVE CLUT 


Picks up load on 14 engaging jaws 
Applies driving force concentrically 
without keys or pins. Assures instant 






=) 


engagement and maximum produc- 
tive strokes per minute. Needs no 
air nor electricity. Practically no 
maintenance. Greater safety: Sim ‘ 
plified controls, fewer parts to wear ¥t 
out. Yes, it permits, inching, too 


Here’s a workhorse that’s known for setting the pace 

1% - 6% inch on the most demanding jobs... jobs where the clutch 
shaft diameters ; : 

is engaged and disengaged at every press stroke... 

V/. ] i . “ ° . 

7 jobs that call for operation three shifts a day, day in 


and day out. 


Built and backed by a company which produces 
industry’s greatest variety of inclinables*, Series A 
Presses have amassed an unusual success record in 
thousands of applications. To be specific, let’s take a 
close look at a Series A user: 


GET THE FULL REPORT 





28 OBI'S SINGLE STROKED 707,140,000 TIMES 
WITHOUT ONE CENT SPENT ON CLUTCH ENGAGING SURFACES 
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Acme-Gridley 1%” RA-6 bar automatic producing 300 


valve stems per hour. 


—.. 


Special Namco-designed multiple end milling attachment in the 3rd position 


When Tolerances and Finish 
Looked Economically Impossible 


AMERICAN-STANDARD 
TURNS TO ACME-GRI 


10 Operations in 12 Seconds 


4th position 5th position 
Cutoff 


Ist position 2nd position 3rd position 
Finish turn stem Shave—face and Stop spindle— Start spindle— 
chamfer stem end mill six slots burnish stem— 
form back end 


—rough turn stem face large diameter 


—spot drill 





COMPLETED IN A SINGLE SETUP... this hyseal valve 
stem is a vital component in American-Standard’s single-lever 
mixing faucet. Production by other processes would have 
meant a two-piece assembly. It would have been economically 
impossible to meet the high standard of quality and exacting 
tolerances maintained on this company’s products. 

Ten operations, including multiple end milling of six half- 
holes on a 15° angle, were performed on this 303 stainless 
steel piece in 12 seconds. Rigid specifications required a 20 
microinch finish and limits of .002 t.i.r. between seating sur- 
face and end of valve stem. 


Advanced spindle stopping design and the inherently accu- 
rate indexing of Acme-Gridleys, assure proper alignment of 
the work with the standard and special tool attachments. 
This, together with wide open tooling zones and independ- 
ently operated tool slides, helps assure the solution of 
‘impossible’? jobs at National Acme. Write or ask one of 
our representatives for the complete story on the industry’s 
most modern approach to your cost reduction problems. 


Pioneer in 
Circumferential 
Automation 


The National 


Acme Company 
179 E. 131st Street 
Cleveland 8, Ohio 

Sales Offices: Newark 2, N.J.; Chicago 6, Iil.; Detroit 27, Mich. 








REAMING TIPS YOU 























When a hole is to be reamed, check hand- 
book recommendations on size of drill to 
use. A reamer works best, and lasts longer, 
when there is adequate stock left for 
reaming. Avoid tapered or bell-mouthed 
holes (caused by improper drilling) that 
cause excessive reamer wear. 


CAN USE 


Protect reamers at all times. The chamfers 
or cutting edges and the accurately ground 
surfaces of the margins will be damaged 
if mishandled. Good shop practice is to 
save the sturdy tubes in which the reamers 
were originally packed. When not in use, 
keep reamer in its own labeled tube. 






























































Misalignment between the reamer and the 
drilled hole can create two problems: 
1. Wear on the reamer that takes the form 
of athread .. . with depth equal to amount 
of misalignment; 2. Poor finish in reamed 
hole. Always check alignment of drilling 
and reaming fixtures. 


FOR QUICK SOLUTIONS TO ALL YOUR DRILLING-REAMING PROBLEMS, 
SEE CHICAGO-LATROBE CATALOG No. 58, OR CONSULT A C-L SERVICE ENGINEER 


BEST TIP OF ALL... 


CHICAGO-LATROBE 


88 


CALL YOUR LOCAL C-L DISTRIBUTOR 


428 W. ONTARIO ST., 


CHICAGO 10, 


ILLINOIS 
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Critical Contour 


Tolerances ? 


Contouring within .001” of true contour—inside and out 
— without waste requires the kind of precision built into 
an Ex-Cell-O Style 416 Vertical Contouring Machine. 

The aluminum forging illustrated was first contoured 
on its periphery with a single electronic-tracer-con- 
trolled tool, then precision-finished inside to .080” 
wall thickness. 

Designed for contouring hemispherical or irregularly- 
shaped surfaces, Ex-Cell-O Style 416 Machines also face, 
bore, turn, groove and chamfer with automatic cycling 
between loading and unloading. 

Call your local Ex-Cell-O Representative, or write 








XLO 


EX-CELL-O FOR PRECISION 


LEFT: Single tracer-controlled 
tool contours aluminum forg- 
ing to .080” wall thickness 
holding .001” tolerance inside 
and outside. 








ABOVE: Compact Vertical Con- 
touring Machine handles me- 
dium or large workpieces. Slim 
cabinet at right side holds elec- 
tronic tracer controls. 














Close-up shows Style 416 con- 
touring the inside surface. Work- 
piece is held in a vacuum fixture 
mounted on the machine table. 


58-7 


directly to Ex-Cell-O for information on other Precision 
Vertical Boring Machines. 


EX:CHIL-0 
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Get new-forging performance at 1/3 the cost 
from ERIE FOUNDRY REBUILDING SERVICE 


Here at the Erie Foundry Rebuilding “Hospital”, we disassemble and inspect 
your forging hammer, remachine worn surfaces, true bearings, replace bro- 
ken parts, repair cracked parts. Once the hammer is reassembled, tested and 
put back in operation, it’]l be as spry and sound as a new machine—but at 
one-third the cost! 

Stands to reason that the leaders in forge manufacture for over 60 years 
should be the best source for forge repair. 

Regardless of who made it, or how badly it’s cracked, broken or worn, 
your forging hammer will recover most quickly at Erie Foundry’s Rebuild- 
ing ‘Hospital’. Write for the complete story. 


For more data, circle this page number on inquiry card 


WORLD'S GREATEST 


IN FORG NG NCE 1 
ERIE FOUNDRY CO. 
ERIE 5, PA. eF-s9-02 
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THIS STAINLESS STEEL TAPE 
replaces costly locating fixtures... 


for High Speed, 
> lant 7 i - Automatic 


re pow DRILLING and, 
as) POSITIONING! 


Point-to-point 


2-axis operation with 
MICRO-POSITIONER 


MICRO-POSITIONER automates many shop operations 
at relatively low cost. It positions automatically, rapidly 
traversing at 90” per minute, dropping to 6” per 

minute approach speed. MICRO-POSITIONER may be 
used with any vertical spindle machine; locates accurately 
for drilling, boring or reaming to +.001”—without 
need for drill jigs! Also mills in straight line paths using 
vertical head machines. 


Simple to program, the operator merely indents two 
removeable stainless steel tapes as each table location is 
successively reached. Two accumulating readers indicate 
positions on both table axes and indentations instantly 
are produced by push-button controls. Tapes are quickly 
exchanged —can be re-used indefinitely for duplicate parts. 


16” x 24” table, 14” x 18” traverse. (Other capacities 
available.) Complete with console and controls for 
indenting, stop, jog, and run operations. 


—~——~ + + 
RO-PATH INC. 
A Subsidiary of Topp Industries Inc. 
ASK FOR LITERATURE 4949 West 104th Street * Inglewood 2, California 
Phone: SPring 6-0450 
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you get close tolerance drilling with 


UNIVERSAL DRILL BUSHINGS 


Accurately machined bushings are essential 
when drilling to close tolerance. UNIVERSAL 
DRILL BUSHINGS, of finest quality steel, are 
carefully tested for 100% concentricity and 
hardness, assuring pin-point accuracy and 
uniform quality. To prevent tool hang-up and 
breakage, each bushing has a blended radius 
on the top inside diameter. 


+ 


We stock drill bushings in all standard sizes and lengths 
at each of the following offices—Universal Engineering 
Sales Co., 1060 Broad St., Newark 2, New Jersey; 5035 
Sixth Ave., Kenosha, Wis., and at our home office in 
Frankenmuth. Contact the nearest office for immediate 
delivery. 


The Universal Drill Bushing Slide Chart gives accurate 
engineering data for the selection of all types and sizes 
of drill jig bushings up to 134” drill size. You may have 
one—free—by requesting on your company letterhead. 
At the same time, get your copy of our new catalog that 
describes all of UNIVERSAL’S products including chucks, 
tool holders, boring bars, bushings and index plungers. 


UNIVERSAL ENGINEERING COMPANY 


. FRANKENMUTH 2, MICHIGAN 207 
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For 140 years, the policy of The Draper Corpora- 
tion of Hopedale, Mass., has been to offer the 
highest quality product at the least possible cost. 


Following this policy, its subsidiary, BlueJet Corp- 
oration, manufacturers of the famous BlueJet saw 
chain, installed a Thompson Truforming grinder to 
grind the cutting edges on their chain saw routers. 
These routers were formerly ground, piece by 
piece, by a force of 8 employees. 


The Thompson Truforming operation is now cutting 
former grinding costs by 60%. 3 men only are 
now required for the operation. 40 L.H. and 
40 R.H. routers are now ground simultaneously 


‘Keep 


THE THOMPSON 


GRINDER COMPANY 


SPRINGFIELD, OHIO 
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with one pass of the crush formed wheel, resulting 
in a day’s production of over 12,000 pieces—many 
times that produced by the former method. Both 
the uniformity and sharpness of the routers have 
been greatly improved. 


For 25 years, Thompson has pioneered and de- 
veloped the modern advances in crush form 
grinding. If you have a time-saving, product-im- 
proving or cost-cutting problem in your operations, 
it will pay you to investigate the work Thompson 
Truforming grinders are now doing in plants all 
over the country. Our engineering experience is 
available to you without obligation. Write for 
Catalog T558. 


owhsov_in mind for the daily grind” 


SURFACE 
GRINDERS 
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STEELWELD SHEAR 
Serves TOUGH JOBS Well 


Shearing a %4"' x 6'-0''*x 20'-0"' 
steel plate which rides on ball- 
bearing-capped stanchions. This is 
a Series 8D-12 Steelweld Pivoted- 
Blade Shear. 


A part of an order of 120,000 
gussets cut on the shear. 


R several years a Steelweld Shear has been 

in operation at the Drake Steel Supply Co., 

Los Angeles, California. Most of the time it has 

been worked on a 16-hour-a-day schedule. It is 

used for a wide variety of shearing, mostly on 
3A4,-inch and 14-inch steel plate. 


The machine has proven itself on all sorts of 
shearing jobs. A particularly tough one was the 
cutting of 120,000 small odd-shaped gusset plates. 
These were of three sizes and cut three to six at 
a time of 42-inch steel. The work jarred the shear 
terrifically, but because of its heavy construc- 


tion, did not affect it in any way. 


Considering the volume of work and hard serv- 
ice, the knives hold up very well. They need be 
turned only about once every six months. 


Write for free copy of catalog No. 2011 


STEELWELD 


STEELWELD 
Mechanical and Hydraulic 


OTE?’ 
SHEARS aiaoce } 


Steelweld Machinery includes: Mechanical & Hydraulic Shears and Press Brakes, 
One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses. 


THE CLEVELAND CRANE & ENGINEERING COMPANY e 5458 EAST 282nd STREET e WICKLIFFE, OHIO 


94 For more data, circle this page number on inquiry card 


MACHINERY, April, 1959 





fodime showing what 


versatile Bodine 


is doing for MANNING, MAXWELL & MOORE, Inc. 


CASE HISTORY No. 49 


PARTS: 

One is brass, the other tough 
AIS! 347 Stainless Steel. 
OPERATIONS: 

Drill, chamfer and tap 
(#8-32) two holes 5/16” 
deep. 

PRODUCTION: 

Brass, 800/50 min. hour, 
Stainless, 175/50 min. hour. 


All these parts and operations on ONE 
machine with only TWO dial changes! 


Here is a good example of Bodine versatility . . . and especially 
of the ability of a single Bodine Basic Machine to handle exacting 
jobs of widely differing shapes, sizes, materials and operations... 
with changeover reckoned in minutes rather than hours. 

All .of these parts are processed with only two dial cHanges. 
Spindles, other accessory equipment, and tooling are also basically 
standardized Bodine units. Retooling for possible future part and 
operation changes will be relatively simple and inexpensive . . . an 
important Bodine feature. 

Isn’t this the kind of time-saving, cost-cutting production engi- 
neering you, too, are looking for? If so, do not hestitate to ask us for 
production analysis of your next job. Write Dept. M-4. 
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PART: 
Stainless Steel (AIS! 347). 
OPERATIONS: 


Drill, chamfer and tap (#2-56) two holes 
3/16" deep. 


PRODUCTION: 
150/50 min. hour, 


AUTOMATIC DIAL TYPE DRILLING, MILLING, 
TAPPING, AND SCREW INSERTING MACHINES 
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Now you can do both... 
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...Drilling and/or Tapping... 
with ONE adjustable U. S. Drill Head 


Complete versatility for job shop operations with 
standard adjustable arms... or, equip these 
heads with U. S. Slip Spindle Plates which are 
jig-bored for positive alignment to fit the hole 
pattern. Eliminates trial-and-error in set up. 


Double Duty Tools—when your drilling machine 
has a reversing spindle, you can drill and tap the 
same hole pattern with one head. 


U.S. Drill Heads are fast and rugged—designed 
and built for profit-making performance. Positive 
all-gear drive with shaved gears, anti-friction 
bearings, and oil-tight housings assure smooth 
and accurate operation. 


Slip Spindle Plates may be 
Ask for Catalog AD-57, or send jig-bored for more than one 


specifications of your requirements. pattern of holes. 





Adjustable and Fixed Center Multiple Drilling Heads. 
Individual Lead Screw Multiple Tapping Heads. 


Mi UNITED STATES DRILL HEAD CO. 


BURNS STREET » CINCINNATI 4, OHIO 
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INDEX TABLE SPEEDS TO 80 indexes per minute; carries tooling load up to 200 Ibs.; 5, 10 and 15 ton models available; tables fit all press sizes. 


GREATER PRODUCTIVITY 
FOR PRESS OPERATIONS 


Greater productivity is the happy com- 
bination of good machine design and 
effective tooling. The new HPM 
C-Press, with index table, provides 
automatic machine operation with 
hydraulic power and refinements that 
aid tool engineers in many different 
ways. Here are three typical operations 
and what C-Press offers for each. 
SPEED, CAPACITY AND CONTROL 

FOR AUTOMATIC ASSEMBLY 

Completely adjustable for speed, ton- 
nage and stroke; table has hollow 
spindle through which air, oil or elec- 
trical lines may be piped for assembly 
needs. Full 16” work circle for tooling 
on dial; high speed with high load 
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carrying capacity; anti-friction bear- 
ings throughout. Accurate to .002” 
with sealed drive unit of barrel-cam 
design. Complete availability for auto- 
matic ejection; large machined mount- 
ing pads on sides and throat of press. 
More to work with when tooling. 
SEALED DIAL 

IDEAL FOR BROACHING JOBS 

Cutting oil cannot contaminate driving 
mechanism of the table as the table 
dial is sealed. Provision beneath the 
ram station for push-through broach- 
ing. Smooth, long, adjustable-speed 
stroke is ideal for small broaching 
jobs. Index table broaching increases 
production by eliminating waiting 


periods for loading and unloading fix- 
tures. More advantages for broaching 
with the C-Press. 

IDEAL CONTROL 

FOR FORMING AND COMPACTING 

The C-Press provides variable speed 
and pressure adjustments for compact- 
ing loose materials. De-airing during 
compaction is simplified. Better density 
control with less laminating results 
Metal drawing or forming uses same 
controlled speed and pressure charac- 
teristics for better 

metal flow, less frac- 

ture and improved 

appearance 

it’s automatic, 


THE HYDRAULIC PRESS 
MFG. COMPANY 


A Division of Koehring Company 
Mount Gilead, Ohio, U.S.A. 


4 905 
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! We make 

sO many sizes 

your “specials” 

could be our “standards” 











Angular 
Contact Bearing 


Spherical Roller Thrust Bearing 








We regularly produce all of the 
bearings shown here ina 
tremendous variety of bores, 
outside diameters, and widths. 
lake just the Tyson tapered roller 
bearing, for example. We make 
nearly 1,000 sizes of the single-row, 
straight bore type alone! Bore 
sizes range from five-eighths of an inch 
right up to a precise fourteen 
inches. And these figures don’t 
include the many other sizes 
available in our double- and 
four-row types. 
Yet they are all standard SSF 
bearings, promptly available 
in large quantities at 
competitive prices. 
So, why not get full details 
on the most complete line in the 
business? Any of our twenty-five 
sales offices can quote you facts and 
figures. Just call the one near you. 





Cylindrical 
Roller Bearing 


Single-Row 
Deep Groove Bearing 


a) — EVERY TYPE-EVERY USE 
Q OkKF. 


SKF INDUSTRIES. INC... PHILADELPHIA 32. PA. 
Spherical, Cylindrical, Ball, anc “Tyson Tapered Roller Bearings 
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* REG. U.S. PAT. OFF, 
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66 ° 99 The operation shown by the accompanying illustration is 
Scalping “scalping” (cutting) the hide off of an ingot of pure titanium 


sponge. The ingot is 25” in diameter and the skin or hide that 


a : $12,000 must be turned off is from |!” to 1” thick 


Due to the terrific cutting resistance of this ‘hide’ low cutting 
speeds and exceptional ruggedness and rigidity are essential 
to satisfactory tool life. 


bbel ot Because power, rigidity, ruggedness and inherent stamina are 
Sa eo outstanding characteristics of ‘‘American’’ Pacemaker Lathes 
they have been selected for this severe service by all of the major 

titanium fabricators. 


For all the facts ask for 
Bulletin No. 150. 
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THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S. A. 
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a LAPMASTER can mean 
BIG SAVINGS...A BETTER PRODUCT 


here are more ex 


HIGH PRODUCTION RUNS or 
small lots—both turned out with 
consistent accuracy on a Lapmaster. 
Day-in-day-out production rates 
range from a few pieces to thousands 
per day. 


TALL and SMALL PARTS AT 
THE SAME TIME. No expensive 
fixturing required...in most Lap- 
master applications only inexpensive 
masonite or micarta work holders 
are necessary. Eliminates danger of 
stresses and warpage usually caused 
by clamping during grinding. 


MACHINE THAT PUT A product o 


PRECISION LAPPING ON A 
PRODUCTION BASIS 








FLATNESS OF .0000116” or less 
with a micro-inch finish of 2 to 3 RMS 
is everyday work for a Lapmaster. 
Uniform accuracy maintained piece- 
after-piece because conditioning rings 
automatically keep lap plate flat. 


EXTERNAL and INTERNAL LAP- 
PING IN ONE OPERATION. 
Versatility of the Lapmaster is demon- 
strated in this lapping operation on 
R. R. air brake parts. Reciprocating 
mechanism runs small lapping block 
in and out of work while other paris 
are being lapped on plate. 





amples of how: 


4920 LB. PARTS can be handled— 
as well as small %” dia. pieces. This 
84” dia. weldment for a radar track- 
ing antenna was lapped to a flatness 
and parallelity within + .00005” on 
a Lapmaster Model 84. 


SHAPE OR FORM NO PROBLEM. 
Special lap plate and work holder 
permit lapping of swing check valve. 
Other simple attachments and holding 
devices can be furnished to facilitate 
lapping of “hard-to-handle” or ex- 
tremely large parts. 


WRITE FOR THE COMPLETE 


LAPMASTER STORY 


Write for bulletins describing 
the Lapmaster line and 
chart on measuring flotness. 


Crane Packing Company 


6433 OAKTON STREET + MORTON GROVE, ILLINOIS (Chicago Suburb) 


In Canada: Crane Packing Company, Ltd., Hamilton, Ont. 
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e in vital structural areas of the mighty 


Photo courtesy Columbus Division, North American Aviation, Inc. 


the ultra-high-strength alloy steel VASCOVET 1000 


@ This is the potent A3J Vigilante, built by 
North American Aviation for the U. S. 
Navy-—a high-speed carrier based weapon 
of extreme versatility, requiring the utmost 
in performance of its critical components. 
All vital structural parts of this plane were 
made of VascoJet 1000 because of its ultra- 
high strength and extreme toughness at 
temperatures from —100° F. to +1000° F. 
e@ Tensile strength of 300,000 pounds per 
square inch or more is obtainable at mid- 
radius even in extremely large sections of 


VascoJet 1000. This steel has the highest 
strength to weight ratio at temperatures up 
to 1000° F. of any known engineering mate- 
rial. @ Because it does this job so success- 
fully, you are assured of satisfaction in your 
own critical applications. VascoJet 1000 is 
used for fasteners, shafts, gears and machine 
parts as well as in aircraft, missiles and 
rockets. Send for our detailed twenty-eight 
page booklet of engineering data and let us 
discuss, without obligation, your problems 
where high-strength steel is required. 


Vanadium-Alloys Steel Company 


DIVISIONS: Anchor Drawn Steel Co. * Colonial Steel Co. « Metal Forming Corporation * Pittsburgh Tool Steel Wire Co. 


SUBSIDIARIES: Vanadium-Alloys Steel Canada Limited * Vanadium-Alloys Steel Societa Italiana Per Azioni » EUROPEAN 
ASSOCIATES: Societe Commentryenne Des Aciers Fins Vanadium-Alloys (France) * Nazionale Cogne Societa Italiana (Italy) 








LE MAIRE 


STANDARD 


MILLING HEAD UNITS . a 


Vertical milling head cleans up mounting face of oil pump 
covers. Other operations on this machine include drilling and 
reaming. Production is 90 parts per hour at 100% efficiency. 








LE MAIRE 


STANDARD 


DRILLING UNITS 


AULT lim Corelilate Mol ielalelolgeMUlliC Mm l-lacolgurmelaliiiteMesctolullale Masel alle 
boring and tapping of 75 flywheels hourly. While units shown are 
quill type, LeMaire also manufactures standard way type units. 


LE MAIRE 


STANDARD 


ROTARY INDEX TABLES 


The fluid motor type index table shown can be set to stop in exact 
position for shot bolt location. Adjustable hold-down arrangement 
keeps table from shifting, makes it suitable for all types of machining. 
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STANDARD BUILDING BLOCKS 


Before you automate . . . investigate the complete LeMaire counterboring, reaming, spot-facing, tapping and milling. 
line of standard hydraulic power units. Each is practical, They operate in horizontal, vertical or angular positions. 
efficient, economical . . . and nearly as flexible in applica- Infinite control of feeds is provided, along with construc- 
tion as a standard electric motor! tion which assures twist-free, straight line, uniform opera- 
These LeMaire “building blocks” are designed for inter- tion under all production conditions. All units are built 
changeable installation ona wide variety of standard bases. to J.1.C. standards. 

This allows low-cost unitized construction, in minimum For practical, economical, flexible automation, check the 
lead time, of a “special which solves today’s production possibility of using LeMaire “do-it-yourself” building 
machining problem . . . and which can be economically blocks . . . or ask LeMaire engineers to recommend the 
converted or modified to meet future needs. right combination for your specific production machining 
LeMaire standard units are suitable for drilling, boring, problem. Send parts or prints for promptrecommendations. 


MACHINE 
TOOL 
COMPANY 


Designers and Buliders of Special High-Production Machines 


LE MAIRE 


STANDARD 


LEAD SCREW TAPPING UNITS 


elt mr slol-t Moh mm col su Micolacolmindelcel'l (ol c-t1-10 fol] mol e-Mie] 9) ol-te Mol Relate 
by this machine, arranged with various sizé master lead screw 
tapping units. Production is 56 parts per hour at 100% efficiency. 


LE MAIRE 


STANDARD 


BORING HEAD UNITS 


Setup for simultaneous boring of camshaft and crankshaft bores in 
half-ton Diesel cylinder blocks. Way type unit has tool positioning 
olacelarel-1ii al melam olelsialeRal-tele Mia celel alot ht Re Se dllilel melee cael miele 


JONES & LAMSON 
“AUTOMATION” 


tial - Mi aat-laM dale Mal-1-let-] 
ala’ Miaat-Ceoisllal-miele) mt; 


already paying for it 


Numerical control positioning 
eliminates jigs — saves time 


The J&L Numerically Controlled Position- 
ing Table quickly and accurately positions 
work pieces to an accuracy of + .001” 


6.95 hours on a lot of 50 pieces. 

In another plant, the cost of building $4,000 
worth of jigs was eliminated during the first 
six weeks of operation. And in still another op- 
eration, the positioning table not only reduced 


with- 
out jigs. And it can do it economically with 
any lot size down to a single piece. 


For instance: in one installation, where pre- 
cision parts previously had been machined on 
a conventional spacing table, J&L’s new 


equipment achieved cycle time savings of six 


set-up and cycle time, but also eliminated the 
storing, handling and maintenance of $29,000 
worth of jigs. 


You can get in on this kind of savings too. 


minutes per piece and set-up savings of over 


Write to Jones & Lamson Machine Company, 
116 minutes per set-up, or a total savings of 


512 Clinton Street, Springfield, Vermont. 


Turret Lathes . Automatic Lathes . ‘Tape Controlled Machines . Thread & Form Grinders . Optical Comparators . Thread Tools 
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Standard vertical boring mills from 


100°» 504 


tailored to individual requirements 


Farrel-Betts 20-foot vertical boring mill. 


MACHINERY, April, 1959 





Accuracy plus convenience in a 12-foot mill. 


When you select a vertical boring mill 
from industry’s most complete range 
of sizes, you get the design features 
needed to meet today’s most exacting 
production requirements. 


The Farrel-Betts standard line gives 
you the latest designs in controls, 
drives, speed and feed ranges, arrange- 
ment of heads, and auxiliary equip- 





ment, including taper and tracer 
attachments, etc., to meet almost any 
production requirement. Furthermore, 
features such as antifriction-bearing 
tables and replaceable bronze liners for 
the steel rams assure the accuracy and 
rigidity necessary for finest results. 
Contact Corisolidated and see for 


yourself the many advantages of 
Farrel-Betts mills. Available in sizes 





from 100 inches to 42 feet and larger. 


FARREL-BIRMINGHAM COMPANY, INC. 
CONSOLIDATED MACHINE TOOL DIVISION 
565 Blossom Road, Rochester 10, N. Y. 

Telephone: BUtler 8-4600 
Plants: Ansonia and Derby, Conn., 


Buffalo and Rochester, N. Y. 
CM-42 
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Why Skinner V5 solenoid valves are 


solving so many control problems 


Application: The Leland-Gifford 
nine-unit hydraulic drilling machine 
used for drilling crankshafts uses two- 
way Skinner V5 valves to control the 
flow of coolant at each operating sta- 
tion of the fixture. 


Skinner stainless steel V5 valves 
are offered in two- and three-way con- 
struction, normally open, normally 
closed, directional control, multi-di 
rectional, quick exhaust. Orifices 
1/32” to 3/8"; NPT ports: 1/8”, 
1/4", and 3/8”; pressure ratings: to 
3000 psi. Explosionproof models UI 
approved for both Class 1, Group D 
and Class 2, Groups F and G are 
available 


Automatic coolant operation: The 
Skinner V5 2-way normally closed 
valves are wired so that at the start 
of the drilling operation the valves are 
energized causing coolant to flow be- 
fore the drill starts its drilling pass. 
When the cycle is complete the drill 
retracts, the valves are de-energized 
and the flow of coolant is halted. 


Engineered to highest UL stand- 
ards: Body and internal parts of fre- 
quently copied V5 valve are stainless 
steel and, thus, corrosion - resistant. 
Durable, compressible inserts of soft 
synthetic materials insure bubbletight 
operation. Orifice seats have radius 
with well-rounded contact area and 
high finish for long insert life. 


Simple maintenance and repair: 
The design of Skinner V5 valves per- 
mits hand disassembly for cleaning 
without removal of the valve from the 
line. Coils, housings, plungers, sleeves 
are interchangeable and easily replaced. 


100% tested. Prior to shipment, 
every V5 valve is tested for both in- 
ternal and external leakage under full 
pressure conditions with modern, sen- 
sitive detecting equipment. In _ these 
laboratory tests Skinner VS5_ valves 
regularly get over 20-million cycles 
without leakage. And these results are 
constantly proving out in service. 


Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Representative 


listed in the Yellow Pages or write us at Dept. 554 


ELECTRIC VALVE 
DIVISION connecricur 


105 EDGEWOOD AVENUE 


THE CREST OF QUALITY 
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Loring F. Overman 


-ONGRESS is being asked by the capital-goods indus- 
ries to consider legislative approaches to three current 
problems . depreciation, import-export policies, and 
procurement procedures. MAPI (Machinery and Allied 
Products Institute) continues to take a leading part in 
focussing industry attention upon pending legislation 
particularly that involving the first two objectives. 

Hoping to encourage a tax-depreciation policy produc- 
tive of greater health for both the users and suppliers of 
capital goods, MAPI has been conducting a series of 
“Business Investment Policy” conferences in major cities. 
Published studies provide businessmen with a basis for 
sound investment decisions, as well as a means of passing 
the word along to members of Congress. One of these 
is “Business Investment Policy,” by George Terborgh. 

Another MAPI division—the International Operations 
Council—met in New York City March 3-4 to discuss the 
export-import outlook. Delegates expressed interests in 
the viewpoints of Representative Boggs (D-La.), chair- 
man of the Ways and Means Foreign Trade Policy Sub- 
committee. Rep. Boggs’ position is that tax incentive 
measures for private foreign investment must be given 
the highest priority in 1959. He stated, “We cannot afford 
to delay in reforming our tax system so as to provide 
proper incentives to expansion of foreign business activi- 
ties by United States firms.” 


The 40-plus billion-dollar defense program continues 
to pique Congressional curiosity concerning how the 
money is being spent. The Senate Small-Business Com- 
mittee, approving a heavy schedule of hearings and in- 
vestigations for 1959, included several topics of interest 
to capital-goods people. In the field of Government pro- 
curement: 

1. Sub-contracting to be studied. Interest centers 
around sub-contracting in relation to the use of the 
weapons-system method of procurement. 

2. Small-business problem areas. Conditions in 
the small business field of Defense Department pro- 
curement are in line for special scrutiny. 

3. Government-owned production equipment. 
The Sub-Committee on Relations of Business with 
Government will study the problem of competitive 
advantages, if any, accruing to companies holding 
government-owned machine tools. The committee 
will also investigate replacement programs of the 
machine tool reserve, and the ability of machine 
tool builders to meet future emergencies. 


Grouping of industrial heating equipment definitions, 
problems, and programs under one heading within the 
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Metalworking Equipment Division of the Business and 
Defense Services Administration is proceeding rapidly. 
The work is being directed by James H. Sands, adviser 
to Niels A. Olsen, director of the division. 

Upon his arrival in Washington late last year, Mr. 
Sands found industrial heating equipment classified under 
many names, and with jurisdiction scattered over several 
BDSA departments. Consolidation has been effected and 
the industry has been assigned a well-defined place in 
the mobilization pattern. 

Changes in the weapons schedule “may develop some 
critical mobilization heating problems,” according to Mr. 
Sands. “A project under way might have considerable 
impact on the industry. We are watching the project 
closely and will alert the industry as early as possible so 
that the project will receive the 
the industry can contribute.” 

“After we review and analyze the mobilization re- 
quirements of the military services and defense-support- 
ing industries,” he continued, “we will be in a position to 
determine the c:itical mobilization areas of the industry. 
We will then reconstitute the Industry Advisory Com- 
mittee and ask the committee to meet with us in Wash- 
ington to review findings and conclusions. Industrial 
heating programs being developed by the division are of 
vital importance to the nation’s security and to the wel- 
fare of the industry.” 


most effective assistance 


Industrial output was up for the ninth straight month 
in January. Advance was one point, to 143 per cent of the 
1947-49 average, and only 2 per cent under pre-recession 
peak of mid-’57. 

Despite defeats in the past, Rep. Herlong (D-Fla.) is 
again pressing for passage of a five-year tax-reduction 
program sponsored jointly with Rep. Baker (R-Tenn.). 
The bills are HR 300 and HR 301. During these five 
years the top rates of individual and corporate income 
taxes would be cut to 47 per cent each. Other individual 
rates would be cut accordingly. In addition, the bills 
would liberalize depreciation write-offs, postpone capital 
gains taxes until the taxpayer “disinvested,” and trim 
estate and gift taxes. 

Defense Cataloguing had involved 3,425,191 active 
items of supply by December 31, 1958, Congress has 
been told. During the last six months of 1958, a total of 
198.000 items were added; 254,000 were deleted. 

The report to Congress pointed out that development 
of uniform codes for industrial production equipment is 
“proceeding on schedule,” with 1500 manufacturers sup- 
plying information which was coded for inclusion in 
directories to be published. 
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HARDINGE Easy READING 
BLACK and WHITE DIALS 


. HARDINGE developed these fast setting 
easy reading black and white dials — they assure 
maximum accuracy with high production. 


Pioneered with the Hardinge High Speed Pre- 
cision Chucking Machine model HCT shown here — 
Hardinge black and white dials @fe now standard 
equipment at no extra cost on all of our tool room 
and production machines. 


Invest in Hardinge equipment for product im- 
provement and increased production. Ask for bulletin 
ola Moll] aa colo] MacloluMelile Ml oldetel alll mulelaal t-te 


HARDINGE BROTHERS, INC. 
ELMIRA, N. Y. 
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Business Gets a Publicity Break 


INDUSTRIALISTS for many years have 
been far too inarticulate in warding off the 
arrows of unjust criticism that have been 
directed toward them by various facets of 
our economy. Business men are too compla- 
cent if they feel that unfair barbs do them no 
harm. They should not assume the attitude 
that the general public will necessarily be 
able to distinguish between self-interested 
propaganda and fact. 


Up until about the time of the First World 
War, business men were vulnerable in their 
relations with labor, and sometimes with the 
public. Working hours were as long as 
twelve hours per day, six days a_ week. 
Profits were often greatly out of proportion 
to salaries and wages. So-called “robber 
barons” bilked their stockholders. Condi- 
tions of that sort cannot exist today under 
the vigilant eyes of the Government, under 
the heavy income taxes imposed on profits, 
and because of the watchful attention of 
aggressive labor unions. Besides, the average 
business man of today observes higher ethics 
of operation. 


Cartoons appear currently in certain maga- 
zines and newspapers that depict business as 
a bloated autocrat with a black cutaway coat, 
fancy vest decorated with a heavy gold watch 
chain, striped trousers, and high silk hat. 
These cartoons may be considered amusing, 


but they are as out-of-date as the Diamond 
Jim Brady attire. Unfortunately, they can 
have an insidious effect on employe-manage- 
ment relations. 


Another unfair practice of propaganda 
papers is to publish misleading information 
concerning corporate profits. Seldom are 
such figures given after heavy taxes have 
been deducted. The published figures are not 
the actual profits at all! 


Look Magazine is therefore to be congratu- 
lated on an educational program that it has 
inaugurated to define the role of American 
business to its readers. It urges businessmen 
to speak up against unwarranted attacks on 
this necessary branch of our economy. The 
magazine aims to emphasize the past achieve- 
ments of industrial management and to point 
out the future contributions that industry can 
make, if allowed to. 


Our economy at home, our stature abroad, 
our race to the stars and beyond are some 
of the challenges our nation faces today, 
avers the publisher of Look. “And yet,” he 
states, “some people are asking us to meet 
these challenges with one arm tied behind 
our backs—the strong right arm of American 
business.” In too many cases, opinions about 
business are founded on misinformation and 
half-truths. 
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Whats New 


IN STEEL FROM STOCK 


New developments will help give you Increased Value in Buying Metals from 
Ryerson during 1959. Below are just some of the new additions to Ryerson’s 
comprehensive stocks and services. 


NEW FASTER MACHINING TUBING... Ledloy” 170—fastest machining steel tubing 
ever produced, average speed of 170 s.f.m. And only Ryerson has it for 
shipment from stock. Users report increases of 25% in productivity... 


longer tool life...improved finish. Sizes available to date from 1" to 23" 
0.D. with maximum $" wall thickness. 


NOW EVEN FASTER MACHINING LEDLOY BARS...new Ledloy 375 bars boost 
machinability to record averages of 375 s.f.m. Large stocks of this new 
steel supplement Ryerson stocks of regular Ledloy 300 free-machining steels 


to give you widest selection. Available from Ryerson stocks in rounds 
from {" to 1", hexes from 4" to 3". 


TWO NEW PLANTS IN TEXAS...the former plants of Vinson Steel and Aluminum 
Co. in Dallas and Houston are now a part of the Ryerson organization. 
plants, already well stocked and equipped, are now backed up by the 
unequaled facilities of the 18 other Ryerson plants across the nation. This 
means Texas metal users can now draw on stocks of more than 12,000 kinds, 
shapes and sizes of steel and aluminum. Also available, full line of 
industrial plastics and metalworking machinery. 


These 


NEW ALUMINUM STOCKS...are being added in Ryerson plants at Cleveland, 


Philadelphia and Los Angeles. Aluminum stocks at other Ryerson plants 
have also been greatly expanded. 


NEW STOCKS OF T-1 ALLOY PLATES...in two types: to 321 minimum BNH and to 
firebox quality specs. "321" gives maximum resistance to impact and 
abrasion. Five sizes available from 3/16" through 3". "Firebox" is for 
applications requiring high strength and toughness...meets ASME code case 
1204-3 for pressure vessels. Available in nine sizes from 4" through 2". 
Both types offer good weldability. 


STAINLESS EXTRUDED ANGLES...now available from Ryerson. They offer better 
surface and resultant lower polishing costs...cross-—section tolerances less 


than half those of rolled angles for better forming into rings...no increase 
in price over rolled angles. 


INCREASED VALUE IN STAINLESS FROM RYERSON...even though your application 
may not demand it in every case you get the ultimate in specification 
controls when you order stainless from Ryerson—an important increased value 
without increased cost. Examples: in addition to chemistry specs for Types 


304 and 316, you get the added value of controlled mechanical properties 
and Brinell hardness—and corrosion resistance assured by actual test. 


STAINLESS HEADS—NATION’S LARGEST STOCK BY FAR...Ryerson stocks now include 


every requirement for ASME flanged and dished heads in Types 304, 304L, 316 
and 316L in a wide range of gauges and sizes. 


@) RYERSON STEEL 
Cay 


Member of the < QD Stee Family 


NATION’S MOST COMPLETE SERVICE ON STEEL... ALUMINUM... PLASTICS... METALWORKING MACHINERY 
SERVICE CENTERS IN PRINCIPAL CITIES COAST TO COAST 


110 For more data, circle this page number on inquiry card 
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Mig, Tig, and resistance methods are used in longitudinal, circumferen- 
tial, and spot welding of aluminum-alloy components for the fuel-tank 
container sections of this intermediate-range ballistic missile. 


THE MISSILE DIVISION of Chrysler Corpora- 
tion has been associated with the Redstone mis- 
sile program since 1952, and with the Jupiter 
program since 1956, in development, engineering, 
and production capacities. The Redstone, a 
69-foot-long by 6-foot diameter medium-range 
weapon, was originally developed by the Army 
Ballistic Missile Agency, Huntsville, Ala., and 
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served as the basis for the Jupiter—a larger, im- 
proved version of the surface-to-surface, 1500- 
mile-range ballistic missile. 

More than 2500 suppliers are providing ma- 
terials, components, and services for Chrysler's 
missile program. As many as 300,000 parts are 
combined to form a single missile. Production and 
assembly are under way in a government-owned 
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Michigan Ordnance Missile Plant at 16 Mile and 
Van Dyke Roads in Warren (Sterling Town- 
ship ), Mich., north of Detroit. In spite of the low- 
volume requirements at present, an attempt has 
been made to set up the production facilities 
along automotive lines with respect to flow of 
materials, manufacturing techniques, and quality- 
control practices. One of the most striking areas 
in the plant is the one devoted to the fabrication 
of the center section, which will be described in 
this article. 

Center sections for the Jupiter missiles measure 
105 inches in diameter by 29 feet long, and are 
made up of seven longitudinal barrel members or 
cans—five of the barrels being 56 inches long, one 
24 inches long, and one 44 inches long. All of the 
barrels are made from AA5086 wrought, non- 
lheat-treatable, aluminum-alloy sheets containing 
{ per cent magnesium, 0.45 per cent manganese, 
0.1 per cent chromium, and the balance alumi- 
num. The sheets are purchased strain-hardened 
and stabilized, with a 1/2 hard temper (H34 
condition ). Six of the barrels are made from 


Fig. 1. Longitudinal butt welding of sheets into 
barrel sections. Edges of sheets are clamped to 
backup bar by air-operated pivoting fingers. 


sheets 0.091 inch thick, and the seventh, 0.125 
inch thick. However, the thinner sheets are milled 
by the supplier to a thickness of 0.041 inch in 
specified areas to reduce their weight. 

Incoming sheets are carefully inspected to de- 
tect surface defects, and samples from each lot 
are chemically analyzed. Satisfactory sheets are 
trimmed to a developed length on an Ekstrom 
Carlson router, and two sheets are used for each 
barrel in the missile center section. The trimmed 
sheets are chemically cleaned, degreased, and 
rinsed. Sharp corners on the square edges of the 
trimmed shee?s are shaved with a scraping tool. 

An 18-inch-long section at one end of each 
sheet is curled on a roll forming machine, and 
two of the sheets are placed in a cylindrical fix- 
ture. The loaded fixture is mounted on the Multi- 
Hydromatic welding machine, Fig. 1, for joining 
the abutting edges of the sheets. This longitudi- 
nal, butt-welding operation is done with the Tig 
(tungsten inert gas) shielded-arc welding process 
—the machine being equipped with a Linde Heli- 
are head. A non-consumable tungsten electrode, 
pure argon inert gas, and 1/16-inch diameter, 
shaved, aluminum-alloy filler wire (53S) are em- 
ployed. 

Since flux is not required, the risk of inclusions 
is minimized and there is no spatter to clean. The 
are breaks up the oxide film, and the inert gas 
shields the base metal from further oxidation. 
Welding is done with a current of 20 volts and 
190 amperes, with a wire feed of 52 inches per 
minute. The carriage on which the welding head 
is mounted is fed at the rate of 23 inches per 
minute. Only one pass is required and a smooth, 
uniform-size bead is obtained. 

Edges of the sheets to be welded rest on a cop- 
per backup bar that is grooved (0.040-inch ra- 
dius) to accommodate the bead. Multiple fingers 
clamp the sheets to the backup bar during weld- 
ing, with the fingers being pivoted into position by 
means of fire hoses carrying compressed air. Each 
finger exerts a pressure of about 200 pounds. 
When one butt weld has been completed, the 
work-holding fixture is indexed 180 degrees and 
the other edges of the sheets are joined. A similar 
setup with Airco welding equipment is seen in 
the heading illustration. 

Bulkheads are installed in the bores of first, 
third, and seventh barrels, while Z-shaped-ring 
reinforcements are applied in the remaining bar- 
rels of each center section. The Z-rings are made 
from 0.091-inch thick, 61T6 aluminum alloy, and 
provided with lightening holes. These rings are 
joined to the barrels on the Sciaky spot-welding 
machines seen in Fig. 2. 

Spot welds, 5/8 inch in diameter, are made at 
l-inch intervals around the periphery of each 
barrel on this 200-kva machine, with an interval 
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of ten seconds between welds. The work is posi- 
tioned by means of a plunger and index-plate. 
Precise control of the welding, forging, and hold- 
ing times is accomplished with a Dekatron cold- 
cathode type of electronic tube which actually 


counts the cycles of the supply current frequency. 

Conical-shaped bulkheads and knuckles are 
assembled into the barrels on the fixture shown 
at the left in Fig. 3. The bulkheads are inserted 
in a spider arrangement, and this assembly is 
loaded into the barrel. When the hand-operated 
screw is actuated, the bulkhead is pulled down 


Fig. 3. Bulkheads, mounted in 

spider, are pulled down into 

barrels on fixture seen at left. 

When in position, the bulk- 

head is expanded against bar- 
rel by turning screws. 
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Fig. 2. Z-shaped reinforce- 
ment rings are spot-welded to 
the barrels in this setup. The 
welds are 5/8 inch in diameter 
and spaced 1 inch apart. 


into the barrel. A maximum clearance of 0.060 
inch is provided between the outer periphery of 
the bulkhead and the bore of the barrel, and the 
axial location of the bulkhead with respect to 
the barrel is carefully controlled. 

When the bulkhead is in position, it is ex- 
panded against the barrel by turning screws on 
the spider. Then, the assembly is manually 
welded in place. Circumferential welding of the 
bulkheads to the knuckles is done automatically 
with the Mig (metal inert gas) process. This 
method differs from the Tig process used for 








longitudinal welding of the barrels in that a con- 
tinuously fed consumable electrode—in this in- 
stance 1/16-inch diameter, 56S aluminum-alloy 
wire—is employed. This wire carries the welding 
current, and an are is maintained between the 
end of the wire and the work. Argon, fed at the 


rate of 45 cubie feet per hour, is again used for 
the inert-gas shield. In circumferential welding 
of 0.156-inch-thick knuckles to 0.156-inch-thick 
cones, a current of 25 volts and 210 amperes is 
employed, and welding is performed at the rate 


of 35 inches per minute. A Linde Sigma welding 


Fig. 4. About 1/2 inch of stock 
is removed from each end of 
the barrel in this routing op- 
eration. The high-speed steel, 
single-flute routing tools are 
rotated at 22,000 rpm. 


head is mounted on a Lewis boom carriage tor 
this operation. Air-operated shoes hold the work 
in place in the fixture during welding. 

Barrels for the center sections of the Jupiter 
missile are trimmed to length on a Progressive 
routing machine, Fig. 4, maintaining the over- 
all length to size within 0.015 inch, and holding 
the end surfaces true and parallel within 0.003 
inch. To hold these tolerances, the work is set up 
in the machine by means of optical tooling. The 
barrel is held by means of air-operated expand- 
able shoes—six fitting into each end of the barrel 


Fig. 5. Circumferential weld- 
ing machine employed to join 
seven barrel sections, thus 
forming the complete center 
section of Jupiter missile 
which holds fuel tanks. 
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bore. Two Onsrud pneumatic routers are pro- 
vided to rotate the high-speed steel, single-flute 
routing tools at 22,000 rpm. About 1/2 inch of 
stock is removed from each side of the barrel. 

The seven longitudinal barrel sections are 
welded together to form a complete center sec- 
tion for the Jupiter missile on the special Pro- 
gressive welding machine seen in Fig. 5. This 
assembly operation consists of six circumferential 
welds, each about 330 inches long and of 100 per 
cent penetration. The inner welding beads have 
a radius of approximately 3/32 inch, and the 
outer beads, a 1/4-inch radius. Both Mig and Tig 
processes are employed, with the Mig head per- 
forming welding at rates from 22 to 60 inches 
per minute, and the Tig, from 11 to 40 inches per 
minute. 

This special welder has a base approximately 
66 feet long. An Aronson positioner with variable- 
speed drive is provided on the headstock. The 
first barrel is located on a spider, mounted on the 
faceplate of this positioner. The tailstock of the 
machine is hydraulically power driven for adjust- 
ing to any position along the track as additional 
barrels are added. Turned, ground, and polished 
shafting is used for the track. 

The center spindle of the tailstock is free to 
rotate, but can be driven with a friction drive 
when required. This spindle can also be adjusted 
5 feet either forward or backward to accom- 
modate backup members necessary because of 
the variable-length barrels. An expandable spider 
is provided on the front face of the tailstock to 
clamp the barrel being welded. Another spider 
is mounted on the front end of the center spindle. 
This spider can be expanded to apply pressure 
on the backup members, or collapsed to permit 
positioning. All of the units are hydraulically 
operated. 

A Linde Heliarc torch and head are mounted 
at one end of the welding boom, and a Linde 
Sigma torch, on the opposite end. The boom is 
mounted on a Lewis column and carriage which 
permits both vertical and horizontal adjustments. 
A centrally located console unit is provided for 
positioning the heads and adjusting the welding 
current and speed. Power is supplied from a 
Vickers 400-ampere, direct-current Controlarc 
welder. 

Reliability of welded joints in the missile shells 
is tested by means of a lightweight, portable X- 
ray unit that is suspended within the shell. Re- 
sults of the X-rays are imprinted on strips of film 
wrapped around the exterior of the missile shell 
wherever welds are made. The X-ray unit op- 
erates on about 125,000 volts. 

An outer corrugated skin is riveted to the mis- 
sile center section in the pit seen in Fig. 6. Op- 
tical tooling is employed for accurate alignment. 
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Fig. 6. Outer corrugated skin is riveted to the center 
sections while they are mounted in this pit. Optical 
tooling is used in aligning the missile sections. 
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IT HAS LONG been known that any metal will 
fail from fatigue when it is stressed repeatedly, 
even though the load applied is less than the 
maximum stress that the metal can sustain within 
its elastic limit. This fatigue failure is unpredict- 


able because of a variety of contributing factors. 
Premature failure can be traced to notches, 
cracks, corrosion pits, and non-metallic inclu- 
sions; to sudden changes in sectional area; and 
to surface condition. 

Fatigue strength is also influenced by residual 
stresses in the thin surface layer of a part. These 
stresses can be either beneficial or detrimental 
to fatigue strength, depending upon whether 
they are compressive or tensile. They result from 
manufacturing operations such as heat-treating, 
machining, peening, tumbling, or grinding. 
Stresses created in grinding operations in par- 
ticular are the subject of much discussion. 


Joint Research Program 


During the past ten years, the Grinding Wheel 
Institute, through the facilities of the Mellon In- 
stitute of Industrial Research, has studied the 
grinding process, its relation to residual stresses 
and metallurgical transformations in hardened 
ball-bearing type steel, and the effect of these 
changes on the fatigue strength of the steel. Re- 
cently, the research program has also had the 
joint cooperation of the Norton Co. and the 
Battelle Memorial Institute. It was concluded 
that grinding, as any chip-forming operation, 
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RESIDUAL STRESSES? 
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does contribute to residual stresses, the type and 
degree of which depend on such variables as 
wheel grade and condition, grinding fluid, and 
unit down feed. From the evidence obtained it 
was further concluded that fatigue strength is 
not reduced by good commercial grinding prac- 
tice, and that even under severe grinding condi- 
tions, the reduction is only slight. 

An important phase of the work in which in- 
teresting results were obtained, and with which 
this paper is concerned, was that of determining 
whether or not residual stresses were cumulative 
with successive cuts, and if not, would it be feas- 
ible to remove the residual grinding stresses by 
gradually reducing the unit down feed until 
spark-out occurred. 


Measurement of Grinding Stresses 


The presence of surface stresses can be deter- 
mined from the curvature induced in the mate- 
rial. If as a result of grinding, tensile stresses are 
created in a piece of shim stock, it will curve so 
that the ground surface is visibly concave. On 
the other hand, if the stresses in the ground sur- 
face are compressive, the shim stock will warp 
so that the ground surface is convex. This curva- 
ture in a thin piece of metal is extreme because 
the stresses penetrate through a major thickness 
of the piece. As the thickness of the metal in- 
creases, the curvature becomes less apparent; 
in thicknesses of 1/4 inch it can be detected only 
by precision instruments. 
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For a given cross-sectional area, the degree of 
curvature is dependent upon the magnitude and 
composition of the stress. When very thin layers 
of the stressed material are removed, the metal 
strip or plate will begin to resume its flat condi- 
tion. By removing successive thin layers and 
measuring the corresponding changes in curva- 
ture, the depth to which the stresses penetrate 
can be established. For this work, fatigue bars 
were prepared which were initially stress-free; 
thus any changes in surface contour would be 
caused by the stresses induced in test grinding. 


Test Procedure and Results 


The steel used in this experiment was oil- 
hardening tool steel. Changes in shape of the 
specimens as residual surface stresses were in- 
troduced or released were measured by optical 
interferometry. Experiments were conducted on 
a horizontal-spindle, reciprocating-table surface 
grinder, equipped with a vitrified bonded, 46 
grit, white aluminum-oxide wheel of medium- 
grade hardness and structure. Wheel speed was 
6000 sfm; traverse speed, 50 fpm; and cross-feed, 
0.050 inch after each traverse of the table. Down 
feed varied according to the procedure of the 
test. Grinding was done dry. Tests were con- 
ducted on fully hardened and fully annealed 
specimens. 


= ANNEALELD 
= HARDENED 


CURVATURE (i0°* INCH) 


To study the effect of successive cuts on the 
build-up of residual stresses, six specimens of 
fully annealed tool steel were placed on the 
grinder, and a series of passes under the wheel, 
each 0.001 inch deep, were made. After each 
complete cross-feed, one specimen was removed 
from the chuck, which resulted in a series of 
specimens having from 0.001 to 0.006 inch of 
stock removed at down feeds of 0.001 inch. This 
procedure was repeated with six fully hardened 
tool-steel specimens. The curvature of each speci- 
men was then determined. 


Stresses from Successive Cuts 
Not Cumulative 


By plotting the curvature of each specimen 
against the number of cuts taken from it, Fig. 1, 
it can be seen that the stresses resulting from 
successive cuts are not cumulative. Because of 
the lack of slope of the lines, it can be concluded 
with reasonable certainty that there is no appre- 
ciable build-up of stress in the surface by suc- 
cessive cuts of 0.001 inch. It is apparent that 
there is some fluctuation in the curvatures, but 
it is outside the experimental error of measure- 
ment and exhibits no regular behavior with an 
increasing number of down feeds. This may be 
evidence for a continuously changing condition 
of the cutting surface of the wheel. The fact that 


pias mh i 


| 


3 


NUMBER OF 0.001-INCH CUTS 


Fig. 1. The lines show a lack of slope, and thus prove that successive grind- 
ing cuts do not produce any build-up of residual stresses in the specimens. 
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CURVATURE (10°* INCH) 


0.0008 


0.0006 


0.000 4 0.0002 0.000! 


SUCCESSIVE UNIT DOWN FEEDS (INCh) 


SIX CUTS 


Fig. 2. Residual stresses do not decrease merely by reducing the down feed 
rate alone. Test showed that light cuts produced stresses of lower magnitude 
only when grinding wheel was dressed so as to leave its face open. 


the annealed specimens show greater curvature 
than the hardened ones indicates that heat-treat- 
ment has a marked influence upon the magni- 
tude of the residual stresses. 

To determine the feasibility of removing re- 
sidual stresses by gradually reducing the unit 
down feed until spark-out occurred, two more 
grinding tests were conducted on annealed tool 
steel. In each test, a total of 0.006 inch was first 
removed from each of the six specimens in 0.001- 
inch down feeds. One specimen was then re- 
moved to serve as a reference in determining the 
effectiveness of the subsequent spark-out pro- 
cedure. For the purpose of controlled stock re- 
moval, the spark-out procedure consisted of suc- 
cessively reducing the rate of down feed until 
the final passes were removing only 0.0001 inch 
of stock. (General shop practice is to let the part 
finish out without down feeding until the abra- 
sive is no longer removing stock, as evidenced 
by the absence of grinding sparks. ) 


Curvature Unchanged by Grinding 
to Spark-Out 


In the first test, down feeds of 0.0008, 0.0006, 
0.0004, 0.0002, and 0.0001 inch were employed 
in that order, and a specimen was removed from 
the grinder after each complete cross-feed. Fig. 2 
shows the plot of the curvature measurements 
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against the down feed. The data indicates that 
very little change had been effected by the 
spark-out. Since a down feed of 0.001 inch is 
known to affect the metal to a depth of approxi- 
mately 0.006 inch, and since only 0.0021 inch 
was removed in the spark-out, it was thought 
that perhaps not enough metal had been re- 
moved to get rid of the stresses induced by the 
six 0.001l-inch down feeds to which the speci- 
mens were initially subjected. 

A second test was conducted in which the total 
removal during spark-out was 0.0068 inch, with 
the final cut theoretically penetrating only 0.0006 
inch. Again, no major changes in curvature re- 
sulted from the spark-out. 

Subsequent experimentation on the effect of 
depth of cut and wheel sharpness on generating 
residual stresses did prove that very light cuts 
would produce stresses of lower magnitude than 
heavier cuts, if the grinding is done with a wheel 
that has been dressed so as to leave the face open. 

To demonstrate the relationship between 
depth of cut and the magnitude of the resulting 
residual stresses, six specimens were placed on 
the chuck of the grinder and shimmed in such a 
way that each received a slightly different depth 
of cut for a given pass of the wheel. In this way, 
all of the specimens were ground simultaneously, 
making the desired depth of cut on each in a sin- 
gle cross-feed. The wheel was dressed prior to 
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Fig. 3. In any given grinding cut, the curvature increases in direct 
relationship to the depth of cut being taken. 


the test. Changes in curvature of the specimens 
were measured. The effect of depth of cut upon 
the curvatures of the specimens after the grind- 
ing test is shown in Fig. 3. As the depth of cut 
increased, the curvatures became greater, due 
to the greater magnitude of the introduced re- 
sidual stresses. 


W heel Dressing Essential for Final Cut 


That the magnitude of residual stresses is de- 
pendent on wheel sharpness was shown in still 
another experiment. A specimen was subjected 
to six grinding tests. In the first three, there were 
five complete cross-feeds, with a down feed of 
0.001 inch per cross-feed. The other three tests 
consisted of one complete cross-feed, each with 
a 0.001-inch down feed. The wheel was dressed 
to an open face prior to tests one, four, five, and 
six. This procedure gave the wheel a chance to 
become dull during the second and third tests. 
At the end of each test, the change in curvature 
of the specimen was measured and the resulting 
stress calculated: 

Stress, Pounds per 

Square Inch 

18,000 

22,000 

35,000 
{ 21,000 
14,000 
6 14,000 


Test No. 


w Wo 
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This data shows a continuous increase in the 
magnitude of the grinding stresses through the 
first three tests, with a sudden decrease in 
the fourth test. The stress remained at the lower 
value after the fifth and sixth tests. The experi- 
ment was repeated with five other specimens 
with similar results. 

From the study, three significant conclusions 
having commercial value can be drawn: 

1. The fact that the magnitude of residual 
stresses does not increase with successive cuts 
makes it apparent that each pass of the wheel 
wipes off the effect of the preceding pass. Hence, 
in cases of heavy stock removal, significant 
amounts of metal can be removed in a reasonable 
period of time without inducing extreme resid- 
ual stresses. 

2. Residual surface stresses can be reduced 
after the main stock removal by properly dress- 
ing the wheel face and finishing the part with 
smaller unit feeds. Spark-out with the wheel in 
the same condition as during the main stock re- 
moval does not reduce the residual grinding 
stress. 

3. When grinding parts where residual 
stresses, fatigue strength, or distortion are ele- 
ments of concern, it should be remembered that 
the unit feed and wheel sharpness play a big role 
in producing quality parts. In these situations, 
grinding conditions should not be left to the dis- 
cretion of the operator but should be specified 
by those responsible for product quality. 
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THE LONG SIDES of a T-nut will prevent turn- 
ing when the nut is placed in a channel or other 
confining section. Often, this type of nut is used 
to reinforce light metal fabrications when their 
wall thicknesses are insufficient to support 
tapped holes. If a precision assembly is required, 
T-nuts are sometimes formed with small tips or 
ridges and then projection-welded in place. Re- 
cently, designers at Raytheon Mfg. Co.’s plant, 
Waltham, Mass., have both improved the design 
and speeded the production of reflectors for 
small-boat radar by blind-riveting a modified 
T-nut assembly into the frame of these reflectors. 

Each reflector consists of three channel-like 
framing strips, three modified T-nut sub-assem- 
blies, six blind rivets, three bolts, and the outer 
accurately formed aluminum skin. Once assem- 
bled, the reflector is bolted to a pedestal. 

The channel frames are pressed from a sheet 
of 0.046-inch-thick aluminum and formed to suit 
the curve of the reflector. Holes are punched in 
two of the three channels to accommodate the 
T-nuts. These nuts, comprised of a threaded 
stainless-steel socket swaged into a 3/16-inch 
thick aluminum strip, are positioned in the re- 
cessed web of the channel, aligned with the holes, 


CHANNEL 
FRAME 


Blind Riveting 
Improves 
Radar Assembly 


and blind-riveted in place (Fig. 1). The assem- 
bly is shown in section in Fig. 2. 

Raytheon selected “POP” Rivets for this job, 
since they have used them in making military 
equipment for Dew Line radar. Manufactured 
by the Pop Rivet Division of United Shoe Ma- 
chinery Corporation, these rivets are funda- 
mentally blind fasteners. They may, however, be 
used in any riveting application, especially 
where access to one side is limited. Each fastener 
consists of a hollow, heavy-walled rivet through 
which a mandrel extends. To expand and set the 
rivet, the mandrel is pulled into the rivet shank 
with either pliers or a portable power tool. The 
mandrel is necked and breaks when rivet is set. 

A special mold is used to assemble the re- 
lated parts. The framing is placed in the mold 
and covered with the exterior skin and an adhe- 
sive is applied. The mold is then clamped down 
and heated. After the unit is removed, tack rivets 
are set around the periphery of the reflector, 
which is then mounted on the pedestal using 
three 1/2-inch bolts secured in the sockets of the 
T-nuts. The low-head profile of the rivets and 
the indentations on the cover sheet allow the 
rivets to be hidden below the outer skin. 


Fig. 1. (Above) Special T-nuts 

are fastened in the channel by 

two rivets set with an auto- 

matic hand gun. Although ac- 

cess to both sides is possible, 

fastening is simplified by the 
use of blind rivets. 


Fig. 2. (Left) The reflector skin 
is indented to accommodate 
the heads of the rivets. On set- 
ting the blind rivet the man- 
drel breaks, leaving the headed 
portion in the rivet. 
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Incorporated in Cross Transfer- 
matics for the partial processing 
of Ford’s complete line of four 
different transmission cases are 
many new developments in 
transfer machines. For example, 
a new method of transferring, 
locating, and clamping the del- 
icate aluminum parts is used. 
Electronic tool protectors, static 
controls, and an_ integrated 
maintenance system are other 
innovations described. 


Multiple-Purpose Transfer 
Machines Offer Flexibility 


EMBODIED in the automotive industry's newest 
transfer machines for automatic processing of 
aluminum transmission cases at Ford Motor Co.'s 
Sharonville, Ohio, plant are a host of innovations 
which represent a whole new approach to trans- 
fer machining methods and design. By signifi- 
cantly reducing floor-space requirements, the in- 
vestment necessary in work in process, and capital 
outlay, these new developments hold promise 
of outdating existing single-purpose transfer ma- 
chines. One of the “sectionized” Cross Transfer- 
matics employed for drilling, boring, cross-facing, 
reaming, chamfering, counterboring, and tapping 
the cases is seen in the heading illustration. In 
contrast to the single-purpose lines formerly used 
to process each different design of transmission 
case, only two Cross lines process Ford’s com- 
plete product mix of four different cases simul- 
taneously. This mix is made up of the designs 
required in various quantities for the different 
engine sizes used in Ford cars. From the stand- 
point of design, the parts are alike—the differ- 
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ences for the most part are in dimensions in the 
hole patterns. 

The case required in the largest quantity is 
processed on the so-called “short line” (seen in 
the heading illustration), while the other three 
cases (plus overflow requirements for the first 
case) are processed on the so-called “long iine.” 
A floor-plan layout of both lines is seen in Fig. 1. 
Classified by the three positions in which the 
cases are transferred and machined, each line is 
divided into three sections—known as Operations 
20, 30, and 40. Operation 20 covers all opera- 
tions on the front and rear faces, as well as the 
main bore. Operation 30 covers the side opera- 
tions, including the servo bores. Operation 40 
covers the operations on top, as well as the valve 
face and the pan face from the bottom. 

All cases are presented to Operation 20 with 
the center hole rough-bored, the faces milled 
and the locating holes and the transfer points 
machined. Movement of the parts through the 
long ‘ine is of particular interest because of the 
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OPR. 20.Machines front 
and rear including starter 
bore, engine and exten- 
sion mountings, and 
miscellaneous oil-holes. 


OPR. 30.Machines sides 
including reverse and 
low-speed servo bores. 


OPR. 40. Machines pan 
face, valve face,and 
angular inspection cover 
holes. 


NOTE: The “Long Line" 
performs above oper- 
ations on all four case 
designs. The “Short Line” 
performs these oper- 
ations on only a single 
case design. 


machine “intelligence” required to process all four 
different parts simultaneously. Basis for the intelli- 
gence is a part-identification boss on each casting 
shown encircled in the top view of Fig. 2. Sensing 
units strategically placed along the line contact the 
identification bosses and initiate head movements, 
part shuttles, indexing units, etc., to direct the flow 
of the parts through the line and to select the proper 
operations. 

In Operation 20, the parts move through the ma- 
chine with the axis of the main bore at right angles 
to the line of transfer, thus exposing the ends of the 
cases to the machining units. Operations performed 
on the front and rear ends of the main bore are the 
same for all cases. However, operations on the bell 
housing, Fig. 3, vary from case to case. Provisions 
have been made to machine three different engine- 
mounting arrangements on the different bell housings. 
This is accomplished with three groups of four ma- 
chining units on the left-hand side of the machine. 
Here the operations are selected as the parts are 
clamped in the work-holding fixture, since the sensing 
units are a part of the clamping devices. 

Operation 30 begins with a lateral material move- 
ment from the last station of Operation 20. This is 
accomplished with an automatic, material-handling 
device that also indexes the part 90 degrees so the 
main bore is parallel to direction of transfer, Fig. 4. 
Operation 30 is divided into three sub-sections. In 
Sub-section I, all operations on the left-hand side of 
all cases (including the reverse-servo bore) are com- 
pleted by a group of ten machining units. In addition, 
a group of seven machining units completes all opera- 
tions on the right-hand side of the Ford case (includ- 
ing the low-speed servo bore ). 

Sub-section II, a continuation of Sub-section I, com- 
pletes all operations on the right-hand sides of the 
cases (including the servo bores). Sub-section III is 
an off-line section, running parallel to Sub-section II, 
for processing the large bell-end cases on their right- 
hand sides. At the end of Sub-section I, a sensing 
device identifies the case by size and actuates a mate- 
rial-handling unit which carries the parts directly to 
Sub-section IIT. At the end of this sub-section, a similar 
material-handling unit returns the identified part to 
the main line. Here they join with all size cases that 
have moved through Sub-section II. 

Next, a material-handling device picks up the parts 
at the end of Operation 30 and moves them laterally 
to the loading station of Operation 40. During this 
transfer, a compound index occurs (in combination 
with the lateral movement) so that the parts are 
placed in the loading station with their main bores 
vertical, the bell housings up, and the pan faces 


Fig. 1. Layout of “long” and “short” lines. Long line proc- 
esses four different designs of transmission cases, while short 
line is used for high-volume production of one case. 
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toward the right-hand side. Operation 40 is the 
same for all parts, with the exception of the 
angular, inspection-cover holes. Provisions have 
been made to handle two different covers at Sta- 
tions 32, 33, 35, and 36. Selection of the proper 
units is accomplished with a sensing device 
working with the clamping movement, as was 
used in Operation 20. At the completion of all 
operations, the material-handling unit rotates the 
cases into position for mounting in the cars, and 
then moves them onto a conveyor. 

A new method of transferring, locating, and 
clamping the delicate aluminum parts is used in 
both the “long” and “short” line. Formerly, alu- 
minum parts have been moved through transfer 
machines on work-carrying pallets. This was 
necessary because it was virtually impossible to 
maintain the precision of part-locating surfaces 
and holes after a number of consecutive trans- 
ferring, locating, and clamping operations. 

With the new design, the transfer carrier lifts 
the part from the approximate locators of one 
fixture, carries it forward, and then sets it down 
over the approximate locators of the next adja- 
cent fixture, Fig. 5. The fixture clamp then con- 
tacts the part with a light force of 10 to 20 
pounds, while the locating pins enter the locat- 
ing holes. After the locating pins are in place, 
the full clamping force is applied and the part 
is ready to be machined. This system eliminates 
scratching and scuffing of the locating surfaces. 
Also, the approximate locators align the part with 
the locating pins so that the pins can enter the 
locating holes without damaging them. Another 
advantage is that the part is prevented from 
tipping while the locating pins are entering the 
holes by the light clamping force that is applied 
to the part immediately after it is deposited in 
the fixture. 

Electronic tool protectors are another Cross 
development in the case lines, Fig. 6. Installed 
at several points throughout the line where long, 
small-diameter tools are employed, the new 
“Protect-O-Tool” consists of a coil which creates 
a magnetic field that stops oscillating when the 
tool is present in the coil. When the tool breaks 
and remains in the work-piece, oscillation re- 
sumes and shuts down the machine while simul- 
taneously signaling the location of trouble to the 
control panel. Even though use of the Protect-O- 
Tool eliminates the need for separate mechan- 
ical probe and inspection stations, its greatest ad- 
vantage lies in its ability to prevent additional 
breakage and unnecessary processing of parts 
that will have to be scrapped. 

Several innovations illustrate the emphasis 
placed on the prevention of unpredictable down 
time and minimizing of predictable down time. 
For example, both lines employ Westinghouse 
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Fig. 2. Side, bottom, and bell-end views (top to 
bottom, respectively) of aluminum transmission 
case. Encircled identification boss (top view) ac- 
tuates “sensing” devices that direct flow of dif- 
ferent parts through the long line. 





Cypak static controls—representing the industry s 
largest installation ever to use these controls. By 


providing switching operations without moving 
parts, these controls feature optimum operational 
life and require no servicing except for unpre- 
dictable failure. 

For simplification of maintenance, electrical 
panels are organized into modules, with each 
module controlling one of the machine feeding 


Fig. 3. (Above) To achieve the 
required accuracy and rigidity 
without distortion, a floating 
bushing plate equipped with a 
series of hydraulically actuated 
clamps is provided for process- 
ing the bell end of the trans- 
mission case. 


Fig. 4. (Right) Material-handling 

device automatically transfers 

cases laterally from Operation 

20 to Operation 30, and indexes 

each part 90 degrees so that the 

main bore is parallel to direction 
of transfer. 
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units, Fig. 7. In this way, down time is greatly 
reduced, since any module for a given head can 
be quickly pulled from the panel and replaced 
by a new one. Trouble shooting accomplished off 
the machine does not affect machine efficiency. 

Down time for tool changes is minimized by 
the use of pre-set, quick-change tooling in con- 
junction with Cross Toolometers and Machine 
Control Units, which signal the approach of tool- 
change requirements and shut down the machine 
or machine section shortly thereafter. By alert- 
ing attendants for other maintenance operations 
through the use of signal lights on the Machine 
Control Units, all tool changes and minor main- 
tenance are accomplished during the down 
period, 

In this integrated maintenance system, called 
“The Buddy System,” teamwork by operators, 
tool-setters, and machinery maintenance men is 
further coordinated by phone jacks installed at 
convenient points throughout the line. Where 
only one section is shut down, output is main- 
tained by feeding parts into succeeding sections 
from banks located at the heads of Operations 
20, 30, and 40. During peak production schedul- 
ing, tool changes are arranged by operations and 
by use of banked parts. An output of one trans- 
mission case every thirty-one seconds is main- 
tained from the line. 

The impact of flexible transfer lines on the 
economic life of such equipment has already 
been made apparent at the Ford Sharonville 
plant by a number of changes. One such change 
just recently completed was the conversion of 
the “short” line to facilitate processing of more 
than one case. Since this line was designed an- 
ticipating such product changes, the conversion 





Fig. 5. (Right) To protect the lo- | | \ 
cating surfaces and holes, ap- | 
proximate locators receive parts 


from the transfer carrier and ae 4 \\ 
align them with final locators. ill /, 

A double pressure clamp pre- j ; \ 
vents tipping the light parts é 
when the locating pins enter. . 


Fig. 6. (Below) Protect-O-Tool Tee ee 
consists of a coil creating a L 
magnetic field which detects the 

presence or absence of a tool. 


Should the tool break and re- a . \ | 
main in the hole, the machine is EE ; N 


stopped and the panel signaled. YR 
TRANSFER CARRIER 


MACHINED TRANSFER POINTS! 
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Fig. 7. (Below) Each ma- 
chine feeding unit is con- 
trolled by a modular switch- 
ing unit in this static 
control cabinet to facilitate 
maintenance. Open sections 
in the cabinet permit future 
additions or changes, in ac- 
cordance with the latest 
JIC standards. 


was accomplished quickly and simply by adding 
sensing units and replacing several heads. 

Provision has also been made in the “long” line 
to handle future design changes and additional 
products. For example, parallel Sub-sections II 
and III of Operation 30, which presently employ 
heads on the outside only, can be separated to 
allow the addition of up to fourteen more feeding 
units. In addition, many idle stations in Opera- 
tions 20 and 40 provide considerable flexibility in 
processing parts whose design may be changed. 
Mounting surfaces (including keyways and bolt- 
mounting holes) at these open stations are com- 
pletely machined to provide for additions or 
repositioning of standard building blocks. Except 
for the special fixtures, part-clamping devices, 
and multiple-spindle drilling heads, these lines 
could qualify as standard transfer machines pro- 
viding unlimited opportunity for future reappli- 
cation of all other components that make up 
these two lines. 











MACHINERY, April, 1959 125 














Fig. 1. Each stem has an integral flange which is sub- 
merged-arc-welded to the main tube of the manifold. 


PRODUCTION of exhaust manifolds from steel 
tubing for Chevrolet cars and trucks involves 
more problems than casual observation may in- 
dicate. Several different shapes (Fig. 1) are re- 
quired. All have one or two welded T-joints, with 
all or part of the stem at right angles to the main 
tube. 

The joint end of the stem is a saddle-like 
flange, oblong in end view. The two long edges 
of the flange are straight; the other two edges 
are radiused to fit the outside of the main tube. 
Part of the processing consists of slipping tri- 
angular mounting pieces over the ends of the 
assemblies. With these in place, the ends are 
flared in a die. 

Tubing for the manifolds is produced from 
0.074-inch-thick steel coil, the stock being roll- 
formed and seam-welded in a continuous opera- 
tion. Most manifolds are of 2-inch diameter. 
Several different bent shapes are needed, since 
manifolds are built for two eight-cylinder en- 
gines, and those for trucks differ from those for 
passenger cars. Also, those vehicles equipped 


126 


CHEVROLET'S 
EXHAUST MANIFOLDS 
ARE SUBMERGED-ARC 
WELDMENTS 


with dual muffler systems require a special mani- 
fold design of their own. 

Once the tubing has been produced and cut 
to length, one end of each stem is drawn to the 
flange shape. Openings are punched in the main 
tube where the stems are to be welded. 

A submerged-are technique is used for the 
welding. The two long edges of the flange are 
welded to the main tube in a straight-line feed 
of the work under two electrodes. For the two 
radiused edges, a pair of electrodes feed through 
guides which remain in a fixed position while the 
work is rotated in a suitable arc. Resulting welds 
are sound and strong, and leakers seldom occur. 
No flash is produced, so there is no interference 
with gas flow. 

One of the battery of National welding ma- 
chines assigned to this work appears in Fig. 2. 
It is equipped with two Lincoln Electric sub- 
merged-are heads which lower automatically to 
position after the work-fixture is locked. A mild- 
steel electrode wire (Lincoln L-60), 3/32 inch 
in diameter, feeds in automatically after flux is 
made to flow around the joint. High frequency 
assures striking of the arc at the instant the elec- 
trodes contact the grounded work. 

A close-up view of the setup for welding the 
two long edges of the flange appears in Fig. 3. 
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The stem, flange end up, is in a vertical position 
in the fixture, with the main tube extending lat- 
erally to the rear. The two welding heads, com- 
ing in at an angle, are shown partly lowered. 
Traverse of the work under the electrodes starts 
when the electrodes come into contact with it 
and continues at a uniform rate of 50 ipm (inches 
per minute) until the two welds are completed. 

The electrodes then retract, the heads are 
elevated, the fixture is unlocked, and the work 
is ejected into a chute. Excess flux is recovered, 
screened, and returned by an elevator to hoppers 
above the welding heads. Any flux remaining on 
the seams is chipped off so as not to interfere 
with the subsequent welding of the two radiused 
edges on another machine. 

In that operation, Fig. 4, the work is supported 
in a fixture which is mounted on trunnions. As 
soon as the arc is struck, the fixture starts to ro- 
tate through an arc of about 175 degrees, com- 
pleting the pair of welds simultaneously. When 
the heads retract and the fixture is unlocked, an 
air-operated unloader grips the weldment, ex- 
tracting it from the fixture and transferring it to 
a conveyor. The fixture is then rotated back to 
its starting position, where it is ready for reload- 
ing. Beads have now been laid down around all 
four edges of the stem’s flange. 

Two of the manifolds, as Fig. 1 indicates, have 
two T-joints, so the work is processed through 
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Fig. 2. (Above) This machine 

makes the two straight-line 

submerged-arc welds along 

the manifold’s oblong flange. 

Elevator at left returns flux 
to hopper. 


Fig. 3. (Left) In welding the 

two straight edges of the 

flange, the fixture feeds un- 

der the electrodes from front 
to rear. 





four different welders, each completing two 
seams at a time. Because of the multiple bends 
in the manifolds, it is impractical to weld both 
tees at the same time. 

Besides producing welds of excellent quality, 


Fig. 4. For welding the two 
radiused edges, the work-fix- 
ture rotates on trunnions. 


the whole production system is well integrated. 
Automatic operation of the welders, unloaders, 
and conveyors minimizes manual handling, thus 
speeding the process and keeping the total cost 
per weld remarkably low. 


Silicon: Key to Tomorrows Automobile 


most abundant element in the 
earth’s crust today holds out the promise that 
your car of the future may be less expensive to 
produce and more economical to operate. That 
element is silicon. In refined form, silicon serves 
as an alloying element that gives additional hard- 
ness and wear resistance to aluminum, copper, 
and other soft metals. 

For forty years, Detroit has dreamed of auto- 
mobile engines produced largely from light- 
weight aluminum. With silicon metal playing a 
key part, this dream may soon be realized as the 
result of advances in both engine design and 
casting techniques. 

The advantages of a lightweight aluminum 
engine are readily apparent. By using aluminum 
in engine blocks and cylinder heads, weight can 
be reduced 30 per cent or more. With less weight 
to move, the car's acceleration, speed, and ma- 
neuverability are increased. At the same time, 
gas consumption is less, and other savings are ef- 
fected. With less weight to carry and control, 
wear on brakes and tires is reduced. 

The biggest roadblock in the path of automo- 
tive engineers has been the fact that aluminum 
wears quickly under the severe frictions of high- 
speed engines. For years, automobile manufac- 


The second 
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turers have experimented with various types of 
lightweight engine blocks, inserting liners in 
the cylinder bores or plating them with wear- 
resistant materials, such as chromium. Both high 
costs and foreseeable manufacturing difficulties 
have prevented their going ahead with these 
projects on a mass-production basis. 

European auto makers have for several years 
been producing these “sleeved” aluminum en- 
gines, primarily for specialized sports and racing 
cars. Costs entailed in this type of production 
are generally prohibitive when translated into 
American assembly-line techniques, however. All 
hopes for mass production of lightweight engines 
now lie in alloying silicon metal and aluminum 
to form castings that will have sufficient wear 
resistance for today’s high-compression engines. 

Tennessee Products & Chemical Corporation, 
a subsidiary of Merritt-Chapman & Scott, pro- 
duces silicon metal in its Roane Electric Furnace 
Plant, at Rockwood, Tenn. Completed in 1957, 
the plant features twelve of the largest and most 
modern electric furnaces in use in the world 
today. A wide range of ferroalloys, ferrosilicon 
among them, also are produced at Rockwood and 
at T P & C C’s two other electric furnace plants 
at Chattanooga, Tenn., and Houston, Tex. 
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Trip Around Turret Forms 
Precision Needles 


ONE OF THE WORLD'S best concentrations 
of precision needle-making know-how is found at 
Reading, Pa., in the Wire Products Division of 
the Textile Machine Works. Equipment and 
skills involved in making needles have been 
developed as a natural adjunct to that company’s 
long and dominant role as manufacturer of knit- 
ting, braiding, and tricot machines. Some of the 
needles used on these machines appear in Fig. 1. 
The division also is a source of surgical, hypoder- 


mic, and vaccinating needles, and a variety of 
precise miniature parts for different industries. 

Needles, as TMW knows them, bear little re- 
semblance to their dime-store counterparts. They 
are made in a variety of intricate configurations. 
Normal production tolerances are as fine as 
0.0002 inch. Heat-treating becomes an art in it- 
self. 

Forming machines for many of the needles are 
company “specials.” Typical of these are auto- 


Fig. 1. Production by the Wire Products Division of precision needles 
such as these used on textile machines runs into millions annually. 
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matic machines for forming needles known as 
welt hooks. These needles are used in large quan- 
tities in the welt-turning attachment of the full- 
fashioned knitting machine. A close-up view of 
a welt-hook machine appears in the heading illus- 
tration, 

The appearance of the welt hook after each 
step in the forming sequence on the machine is 
illustrated in Fig. 2. Actual size of a completed 
needle is shown in the inset. In previous opera- 
tions the wire is cut to length, then one end is 
pointed on polishing equipment of the type seen 
in Fig. 3. From the rotating magazine on the 
right, the wire is fed onto a stationary belt in 
close contact with a large wheel. The wheel re- 
volves clockwise, causing the wires to roll to the 
left. Only the shanks of the wires are directly 
beneath the wheel, the tips being exposed to two 
abrasive segments and a polishing head. Point- 
ing is completed by the time the work drops into 
the tray seen on the left. 

With the point completed (as on the top 
needle in Fig. 2), the work starts its processing 
on the welt-hook machine. As can be seen in the 
heading illustration, an indexing turret carries 
the work clockwise through eleven stations, start- 
ing at the lower right. At Station 1, a carrier re- 


ceives the work from a magazine and presents it 
to one of the fixtures on each of the twelve faces 
of the turret. The point is bent to the form of a 
hook at Station 2. 

When the needle reaches Station 3, it is rotated 
90 degrees, and at Station 4 the area next to the 
hook is flattened. The die producing the flat also 
gathers the material in the center of the flat to 
create a tiny dimple on one side. From a second 
magazine, at Station 5, a small sleeve is ingen- 
iously wrapped around the flat, location being 
made when a hole in the sleeve engages the 
dimple. At Station 6, the sleeve is pressed firmly 
in position. 

About one-half the length of the long shank of 
the needle—required as a gripping surface in the 
earlier operations—is cut off at Station 7. Next, 
1/8 inch of the remaining butt end is reduced 
in diameter by swaging at Station 8. After the 
work is again rotated 90 degrees at Station 9, the 
butt is cranked at Station 10. When the turret 
indexes to Station 11, the completed welt hook is 
ejected into a chute. (Station 12 is not used in 
this particular setup. ) 

Heat-treating the needles after they are formed 
must be done without either carburizing or de- 
carburizing the work, since obviously, no metal 


Fig. 2. After pointing, the welt hook takes a trip around the turret of a 
special forming machine. Shape is shown at each stage of its transforma- 
tion. Actual size of the finished welt hook appears in the inset. 
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Fig. 3. A point is de- 
veloped on one end of 
the needle in traveling 
beneath the wheel from 
right to left. 


can be removed subsequently. Box and shaker- 
hearth furnaces are heated by various zones un- 
der control of precision instruments. A special 
quenching oil is used to leave the needles bright 
and requiring little or no cleaning after heat- 
treatment. 
Dew-point control the 


instruments atmos- 


Functional Uses of Stainless 


Stainless steel in the automotive field is finding 
increased use in functional as well as decorative 
applications. This trend was pointed up in the 
exhibit of the Committee of Stainless Steel Pro- 
ducers, American Iron and Steel Institute, on dis- 
play at the annual meeting of the Society of 
Automotive Engineers in Detroit early this year. 

The exhibit was built around a life-size car out- 
line made from expanded stainless steel to which 
stainless brightwork components were attached. 
This mock-up demonstrated graphically the in- 
creased use of protective stainless trim on 1959 
cars, up 15 per cent over 1958 usage. A satin- 
smooth, stainless car roof panel welded directly 
to carbon-steel body parts indicates that automo- 
tive designers are capitalizing on stainless steel’s 
strength, beauty, and durability. Functional ap- 
plications on display included two all-stainless 
muflers which promise greatly extended service 
life over conventional materials. 

Shown for the first time was a stainless-steel 
head gasket for 1959 heavy-duty truck engines. 
Type 430 stainless was chosen for its resistance to 
yas erosion and heat, and particularly for its re- 
siliency, which provides greater spring-back and 
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pheres produced by generators, and correct heat- 
treating is assured by continuous atmospheric 
chemical analysis. Tempering is done in various 
atmospheres and in oil. However, where excep- 
tional hardness, toughness, and ductility must be 
combined, salt quenching and other isothermal 
transformation treatments are used. 


Steel Highlight SAE Exhibit 


thus affords a better seal between head and block 
castings of the truck engines. 

Other stainless-steel automotive parts on dis- 
play included functional body components, larger 
than similar sections of previous years; a Type 
430 stainless-steel bumper; an experimental wheel 
made of Type 302 stainless; water-jacket distri- 
bution tubes; exhaust-manifold butterfly valves; 
a variety of parts fasteners; and heat exchangers. 

Stainless is expected to be even more important 
to auto builders when air-cooled, rear-engine 
small cars are domestically produced, as_ the 
material can easily withstand the high-tempera- 
ture conditions developed in compact engine 
installations. Additional experimentation is now 
moving forward in the area of all-stainless ex- 
haust lines—from head pipe to tail pipe—with cast 
nickel-steel manifolds a strong possibility. 

The Committee’s display included demonstra- 
tions of spot-welding stainless steel to carbon 
steel, using conventional techniques. Since both 
stainless and carbon steels are ferrous materials, 
they can be welded without difficulty, and the 
shear strength of the carbon-to-stainless weld is 
greater than that of a carbon-to-carbon joining. 
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Gun-Drilling Up-to-Date 


EMERY A. DUNNING 


Vice-President and General Manager 
Edlund Machinery Company 
Division of Harsco Corporation 
Cortland, N. Y. 


THE DEVELOPMENT of carbide cutting tools 
has revolutionized many machinery practices. 
But one of the most outstanding contributions of 
this development has been in the field of gun- 
drilling. The term “gun-drilling” is a misnomer 
derived from the practice of drilling extremely 
long holes in gun barrels when the problem was 
to produce some kind of a hole to extreme depths. 
Even though the process is now used on a vast 
variety of parts totally unrelated to guns, the term 
has persisted. Carburetor parts which have been 
gun-drilled for throttle-valve shafts are illustrated 
in Fig. 1. 

The advent of carbide gun drills has opened 
an entirely new field because of the extreme ac- 
curacies with respect to both size and straight- 
ness obtainable with these tools. 

Combined with this is a superior finish. Ream- 
ing is not required for close tolerances and 


smooth finishes. The magnesium missile compo- 
nent shown in Fig. 2 is gun-drilled to obtain a 
smooth hole 1/8 inch in diameter and 6 inches 
deep. Gun-drilling can often be used to advan- 
tage on holes no deeper than the diameter due to 
the possibility of eliminating subsequent finish- 
ing operations. It should be understood, however, 
that under certain conditions it is still necessary 
to perform secondary operations where finish 
specifications or diameter tolerances are ex- 
tremely critical. 

In general, the gun-drilling process can be used 
to advantage wherever the material is normally 
machinable. It is often possible to gun-drill with 
comparative ease materials that work-harden 
when drilled by methods which require with- 
drawing of the drill before completion of the 
hole. When a gun drill is used, the cut should 
never be interrupted until the hole is finished 


Fig. 1. Holes for throttle- 
valve shafts are gun- 
drilled in these carbu- 
retor parts. A minimum 
gap is maintained be- 
tween the guide bush- 
ings and the work-piece. 
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This eliminates the work-hardening that is so 
often experienced, especially when drilling stain- 
less-steel parts. 


High Spindle Speeds—Low, Constant Feeds 


The spindle speeds used for carbide gun drills 
are very high compared with standard drilling 
speeds, but the feeds in terms of thousandths of 
an inch per revolution are very low. For these 
reasons a machine which will provide high spin- 
dle speeds without noticeable vibration should be 
used. Experience has indicated that for most 
materials, cutting speed is an important factor 
in obtaining optimum results. In many instances 
a change of as little as five per cent in the spindle 
speed will produce noticeably different results. 
It is important, therefore, that machine speed 
changes be easy to make, especially during the 
period when the setup man is determining the 
best speed. 

For the same reasons feeds must be constant 
and easily changed. Once the feed is set, it is 
desirable to have the same rate of advance dur- 
ing each revolution of the drill. For instance, if 
it is determined that a feed of 0.0003 inch per 
revolution is best, it would not be desirable to 
have a feed of 0.0002 inch for one revolution 
and 0.0004 inch for the next, even though the 
average might be 0.0003 inch. This is especially 
true when the drill sizes are 3/8 inch and under. 

End play in the machine spindle should be 
held to a minimum. In cases where feeds are in 
the nature of 0.0002 to 0.0005 inch per revolu- 
tion, it would be undesirable to have 0.001 inch 
end play in the spindle. If this much play existed, 
the tool could possibly “hog in” and take a 0.001- 
inch cut during one revolution and nothing for 
the next several revolutions. Rigidity is as im- 
portant to successful gun-drilling as it is to any 
precision machining operation. 

Cutting-tool selection is of considerable im- 
portance in gun type drilling operations. Fortu- 
nately, great advances have been made in the 
geometry of cutting tools and in the materials 
used in their manufacture. Much information is 
now available regarding proper tool angles and 
types of carbide as well as approximate speeds 
and feeds to be used. Considering the large num- 
ber of materials which can be gun-drilled, the 
need for more data regarding this important sub- 
ject should be emphasized. However, a fairly 
accurate starting point for the gun-drilling of 
most materials is now available. Through observa- 
tion of the chip and finish produced, examination 
of the cutting tool under a glass, comparison of 
the size of the hole obtained with that of the 
cutting tool, and other considerations, it is possi- 
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Fig. 2. This magnesium part for a missile is set up for 
deep-hole drilling of a 1/8-inch hole to a depth of 6 
inches. A smooth finish is obtained. 


ble to quite accurately determine when the op- 
timum speed and feed have been reached. Of 
course, one of the best measures of production 
efficiency is the number of holes between grinds. 


Coolant Cleanliness Critical 


The importance of an adequate supply of 
clean coolant to the point of the cutting tool can- 
not be overemphasized. One of the most com- 
mon mistakes made by the uninitiated is to gun- 
drill with an inadequate and improperly filtered 
supply of oil. Studies on this subject were recently 
made by one of the largest users of gun drills. 
The company found that one thousand holes 
could be drilled between grinds when oil which 
had been filtered to twenty microns was used. 
With no other change in the process except for 
filtering the oil to ten microns, five thousand holes 
between grinds were obtained. Recently the 
same company installed a filter which will elimi- 
nate all particles over two microns. Preliminary 
information indicates that this filter will enable 
between twelve and fifteen thousand holes to be 
drilled per grind. Finer filtration not only reduces 
the down time for drill grinding but also increases 
tool life. 

Finish can often be improved by the use of 
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adequate coolant pressures. Experiments at Ed- 
lund show that the reduction of oil pressure be- 
low a certain value results in a poor finish, even 
though the chips may be eliminated from the 
hole satisfactorily. As a result, somewhat higher 
pressures than required simply for removal of the 
chips are now believed necessary to produce a 
fine finish. A seven- to ten-minute supply of oil 
in the coolant system is desirable. This provides 
a reasonable amount of settling time and thus 
prevents overloading of the filters. To reduce the 
dirt load on cartridge filters, a plate type filter, or 
in case of large production on cast iron, a me- 
chanical filter, can be used ahead of the cartridge 
filter. A plate type filter should remove particles 
approximately forty microns and over and thus 
materially prolong the life of the cartridge filters. 

A means of cooling the oil is helpful in most 
instances. This may be done by a thermostatically 
controlled solenoid valve which allows water to 
pass through a heat exchanger or by a thermo- 
statically controlled refrigeration unit. Such a re- 
frigeration unit is desirable in cases either where 
water is limited in supply or high in cost. 

The use of safety devices—to prevent engage- 
ment of the spindle feed until the coolant pump 
is running and to automatically disengage the 
feed in case the coolant supply should fail—is 
strongly recommended. Such devices often pre- 


vent drill breakage, which can be expensive both 
from the standpoint of tool cost and that of the 
spoiled part. In many instances, such a part has 


received hours of processing before the drilling 
operation. 

Although fixtures for gun-drilling operations 
should be rigid, they may be simple in design, 
since the torque and thrust required are relatively 
low. Wherever possible, the drill bushing should 
contact the surface at which the drill enters the 
work. Experience, however, has indicated that 
there are many cases where this is not essential, 
especially in the drilling of cast iron, die-casting 
metals, brass, and certain other materials. Never- 
theless, better results are usually obtained where 
the drill bushing does touch the work. In gen- 
eral the gap should not be over one-eighth of the 
tool diameter. When drilling steel, the bushing 
should always be in contact with the work be- 
cause of the possibility of chips catching between 
the end of the bushing and the part. 

A drill bushing should fit the drill within ex- 
tremely close tolerances. Generally, drills up to 
3/8 inch in diameter require a bushing no more 
than 0.0001 inch larger in diameter than the drill. 
Research at Edlund definitely shows that a better 
hole finish—especially at the start of the hole— 
and a much longer bushing life are obtained 
where this close-tolerance policy is followed. For 
drills from 3/8 inch up to 3/4 inch, bushing clear- 
ance may be increased to 0.0002 inch. 


Tolerances and Surface Finishes Attained 


The ultimate results that may be expected of 
gun-drilling are difficult to generalize because of 
the many variables, all of which have some effect 
on the process. However, it is possible to gun- 
drill holes 3/8 inch and smaller in diameter in 
aluminum, brass, bronze, magnesium, cast iron, 
and most of the high-carbon steels and free- 
machining stainless steels achieving diametral 
tolerances of from 0.0002 to 0.0004 inch and sur- 
face finishes of 10 micro-inches or smoother. In 
Fig. 3 a stainless-steel part is seen set up for gun- 
drilling three accurately located holes to within 
an 0.0003-inch diametral tolerance. Results in the 
low-carbon steels will not be as good. Surface 
finishes obtained in these steels are generally 
from 16 to 20 micro-inches, with drills up to 3/8 
inch. Gun drills 3/8 to 3/4 inch in diameter can 
be expected to produce holes in materials of the 
former category with diametral tolerances of from 
0.0003 to 0.0007 inch and a finish in the magnitude 
of 8 to 16 micro-inches. Similar-size holes in the 
low-carbon steels may be expected to have a finish 
of about 32 micro-inches. 


Fig. 3. Indexing fixture aids gun-drilling of 0.1250- to 
0.1253-inch diameter holes in stainless-steel part. Lo- 
cation and parallelism are held within 0.0003 inch. 
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These secondary operations can 

speed the production of metal- 

powder parts that call for ex- 

ceptionally close tolerances and 

better than average densities. 

But use of good tools and presses 
is essential. 


JOHN HALLER, President 


Haller, Incorporated 
Northville, Mich. 


Sizing and Coining of Metal-Powder Parts 


AFTER SINTERING, many structural metal- 
powder parts require sizing to hold close tol- 
erances—or coining to increase density. Fre- 
quently, a part will need both operations. In such 
cases tools are often designed to combine them 
in one setup. In some instances, more than one 
coining operation is applied along with addi- 
tional sintering operations to produce parts of 
exceptionally high density and good grain struc- 
ture. But for the majority of structural parts, this 
is more often the exception than the rule, most 
being completed after sintering and one sizing 
or coining operation. 

In any case, good tools are essential for good 
results. The same precision and care employed 
in designing and making briquetting tools must 
be applied to those for sizing and coining. Occa- 
sionally, briquetting tools can also be used for 
sizing and coining, especially where dimensional 
changes in sintering are not excessive, or where 
the production volume is not so great that tool 
life becomes a problem. Sometimes, too, briquet- 
ting presses may be employed for these opera- 
tions but more often entirely different tools are 
used in presses other than those used for com- 
pacting. 

Sizing and coining, however, must be _per- 
formed at production rates equal to or better 
than those obtained in briquetting and sintering. 
If they are not, the sintered parts have to be 
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stored—or stacked up at the slower secondary 
operation—with resulting risk of losses through 
shrinkage or damage to the parts from excessive 
handling. Since manufacturing costs are higher 
with slow operations and storing and handling, 
the ideal situation is to balance the entire pro- 
duction flow. 

Where coining or sizing is performed in fast- 
acting punch presses, the production rates are 
at least double those obtained in briquetting 
presses. Sizing and coining in these setups are 
usually faster than briquetting because solid 
parts can be fed to a die faster than powder can 
be delivered, and such considerations as the 
dwell period required to form the powder in 
briquetting are unnecessary. Universal presses 
developed by Haller, Incorporated, are capable 
of high-production rates in sizing or coining. 
Speeds range from eight to forty strokes per 
minute for an 18-ton press, while another having 
a capacity of 40 tons operates at a maximum of 
twenty-five strokes per minute. Besides sizing 
and coining, these presses can be employed for 
staking, assembly, and other secondary opera- 
tions. With proper adjustments to suit the re- 
quirements of forming powder, they can also 
be used for briquetting. Such presses accommo- 
date vibratory parts-feeding bowls and are 
equipped with shuttle feeders for rapid die load- 
ing in sizing and coining. 
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Fig. 1. Continuous die loading from one direction is 

achieved by a chain drive. This mechanism replaces 

a reciprocating shuttle slide for parts of simple shape 
not requiring precise location or alignment. 


Various methods of loading a die can be used, 
depending on the type of part being processed 
or the kind of operation to be performed. A 
chain carrier (Fig. 1), for example, may carry 
cups, simple holding plates, or similar work- 
holding devices to the die. Occasionally, this 
chain-carrier setup is employed for assembling 
one part within another. In such cases, the shut- 
tle feeder loads the die with one part after 
which the chain carrier delivers the other. The 
upper ram then descends to stake or press the 
two parts together. Generally, however, either 
one or the other of these loaders is used singly 
according to the requirements of the operation. 

In the production of a combination ratchet 
and gear, for example, a 40-ton press (heading 
illustration) was used for both sizing and coin- 
ing simultaneously. Dimensional tolerances were 
very close. Ten ratchet teeth on one face of this 
part were required to be central with the gear 
teeth within plus or minus 0.001 inch. The out- 


136 


side and root diameters of the gear could not 
vary more than a total of 0.001 inch. A tolerance 
of plus 0.0000, minus 0.0002 inch was to be held 
on the outside diameter of the ratchet while the 
minor diameter was to be maintained within plus 
0.0000, minus 0.0005 inch. 

These tolerances and the density required ne- 
cessitated the use of especially good tools. A 
combination sizing and coining die, Fig. 2, was 
built to meet these needs. To obtain the long die 
life demanded by the production volume the 
core-pin and inserts for both the ratchet section 
and the gear portions were made of carbide. 

In operation, a Syntron vibratory feeder de- 
livers sintered parts to a stationary magazine lo- 
cated just above the shuttle feeder at the rear of 
the press (Fig. 3). The gears are oriented in the 
proper alignment with the die contour before 
entering the magazine. The magazine holds six 
parts and feeds them one at a time into a con- 
toured recess in the reciprocating shuttle carrier. 
An air-cylinder ram applies a light load on the 
parts stacked in the magazine to insure proper 
seating of the bottom part in the slide recess. 

The upper die on the press ram contains the 
insert for the ratchet and the carbide core-pin. 
This assembly is connected by means of guide 
pins and springs to the lower die in which the 
gear insert is located. The lower assembly is 
mounted on a spring-loaded floating table so that 
separation of the two assemblies under spring 
pressure provides clearance, allowing entry and 
exit of the shuttle slide for automatic loading. 

On the up stroke of the press ram, the shuttle 
advances, removing an ejected part and simul- 
taneously placing a new piece over the die. Re- 
turn of the shuttle for another piece is made 
possible by a U-shaped opening in the slide 
which clears the core-pin when it enters the bore 
of the part. This core-pin action positions the 
part in the die cavity into which the part drops, 
being slightly smaller than the die. Further 
downward movement of the core-pin sizes the 
bore before the part is completely coined. 

As the ram continues the down stroke, the up- 
per die is brought into contact with the part. 
Pins extending from this assembly depress the 
floating lower die a short distance so that the 
ratchet portion of the part is forced into the up- 
per die for coining. Finally, pressure from the 
upper punch against the part in contact with 
the lower punch decreases the thickness of the 
component a predetermined amount. This causes 
the metal to flow radially about 0.002 to 0.003 
inch on a side, filling out the contours of the gear 
and ratchet teeth in their respective die sections. 

The technique of coining a part to fill the con- 
tours of a precisely built die eliminates distor- 
tion from spring-back which usually occurs when 
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Fig. 2. This die is designed to size and coin 1500 parts per hour. The work-piece (X) 

is a gear with an integral ratchet on one face. Close control of operations is obtained 

by multiple motions of the tools and press. The upper die allows lost motion while the 

core-pin (P) sizes the gear bore. In addition, the lower die floats downward on springs 
as the ratchet portion of the part is forced into the upper die. 
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the part is forced through a smaller die to shave 
it to size. Most important, however, is the di- 
mensional accuracy achieved and the close con- 
trol of the density increase obtained. 

When the ram starts to ascend, spring pres- 
sure simultaneously raises the lower die. During 
this upward movement of the lower die the 
spring-loaded upper punch holds the gear for a 
short period in the lower die. This releases the 


Fig. 3. Automatic devices on this 
universal press feed the sintered 
parts for sizing and coining. A 
vibrating hopper first orients 
and then loads the gears into a 
magazine which delivers them 
singly to a contoured recess in a 
shuttle feeding the die. 


part from the upper die. Ejection from the lower 
die occurs when the lower punch rises to the top 
of the die. When this stroke is complete, the part 
rests on top of the lower die cavity—ready for 
removal by the shuttle slide. The production 
rate obtained with these tools in the universal 
press is about 1500 pieces per hour. Tolerances 
are held without difficulty and the density of the 
parts is consistently increased 10 per cent. 





Railroad maintenance shops are 
using this single piece of equip- 
ment to lap two surfaces of dif- 
ferent geometry simultaneously. 
Work-pieces are air-brake valve 
components. Valve faces are 
lapped in a conventional manner 
right on the table. At the same 
time, small blocks move in and 
out radially to lap internal sur- 
face of valve seats located 
around the table. The blocks 
are attached to the ends of tele- 
scoping arms driven by a crank 
in the table center. Machine is 
a Lapmaster Model 24, built by 
Crane Packing Co., Morton 
Grove, Ill. 
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Pipe Joints 
Prepared in 
Minutes 


The close fit obtained makes 
possible a good root-pass— 
the ‘‘secret”’ of a strong weld. 


A METHOD of rapidly preparing the ends of 
pipes or tubes to be joined in welded structures 
has been developed by the Wallace Supplies 
Mfg. Co., Chicago, Ill. In a recent field demon- 
stration at the New York Naval Shipyard, Brook- 
lyn, N. Y., pipe joints at various angles were 
prepared—complete with welding groove—in a 
few minutes on the cutoff machine seen in the 
heading illustration. The ends of aluminum and 
steel pipe were prepared with about equal fa- 
cility. A maximum of three cuts per joint were 
required. 

In this process, known as the DeWitt system, 
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the pipe is clamped in a sliding V-block arrange- 
ment secured to a fixture which can be pivoted to 
various angles on the machine table. For the first 
cut, the fixture is set at an angle obtained from 
data in a book of copyrighted charts. The pipe 
is repositioned after the first cut to a second chart 
setting and the second cut is made. Similarly, 
the pipe is indexed to a third chart setting for 
the third cut. A joint end prepared by this 
method is, in most cases, ready for welding at 
completion of the third cut (Fig. 1). 

An abrasive cutoff wheel is used on all ferrous 
materials, including stainless steel, while alumi- 


Fig. 1. Special fixture 
on this cutoff machine 
holds an aluminum pipe 
in position for the third 
and final cut. Cutter is 
a 20-inch diameter, car- 
bide-tooth saw. 





num and other non-ferrous materials are cut with 
a carbide-tooth saw. In the shipyard demonstra- 
tion, 6-inch aluminum tubing and 4-inch steel 
pipe were processed, using either a 20-inch diam- 
eter saw or cutoff wheel on the machine spindle. 

A T-joint of 2-inch pipe prepared in this man- 
ner is shown in Fig. 2 and a 45-degree joint of 
t-inch pipe, in Fig. 3. In each case, a uniform fit 
and a groove suitable for a good structural weld 
is obtained. In aluminum, T-joints of 2-inch pipe 
can be prepared in 30 seconds, 4-inch pipe in 1.1 
minutes, and 6-inch pipe in 1.7 minutes. Prepara- 
tion of the same type of joints in mild steel. 


Fig. 3. A 45-degree joint in 4-inch pipe prepared for 
welding by the same method requires only three cuts. 
This joint can be prepared in a little over a minute. 


Fig. 2. This 2-inch structural 
pipe joint was prepared for 
welding on a machine of the 
type seen in the heading 
illustration. The two views 
show the welding groove and 
uniform fit obtained. 


stainless steel, or SAE 4140 steel requires 40 sec- 
onds for 2-inch pipe, 1.35 minutes for 4-inch 
pipe, and 2.35 minutes for 6-inch pipe. 

The system allows the making of joints at in- 
cluded angles of 35 to 90 degrees and pipe ends 
can be prepared for joining to a pipe of equal 
or larger size. Complex or cluster pipe joints may 
also be processed. Only a few minutes are re- 
quired to change machine operations from one 
pipe size to another. 


Titanium — 1958 in Review 


The titanium industry in 1958 began to pick up 
substantially from the low point of late 1957. Mill 
shipments averaged slightly better than 400,000 
pounds per month as the industry tallied a 2500- 
ton year—a little less than 50 per cent of 1957's 
record. Although 1958 marked the first time in 
the brief eight-year history of titanium metal that 
a production advance was not recorded, ship- 
ment patterns indicate the solid base on which 
the titanium industry is built and the gradual 
market diversification made possible through 
product development and technical service. 

Shipments of titanium to builders of commer- 
cial aircraft showed a 50 per cent improvement 
over 1957. This is partly due to the big change- 
over in carrier fleets in 1958. Sales of titanium for 
use in military aircraft rallied over those of late 
1957, but over-all shipments showed a decline. 

Use of titanium metal for missile applications 
in 1958 was largely in prototype manufacture of 
liquid-fueled vehicles. As missiles move into pro- 
duction, shipments to this market will increase 
correspondingly. The titanium industry is geared 
to provide the high-strength products required as 
the liquid-fueled, long-range missiles are joined 


by solid-fueled models. 
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MATERIALS 


The properties and new applications of 
materials used in the mechanical industries 


Air-Hardening Die Steel for Blanking 
and Punching Operations 


Vulcan “Alidie,” an air-hardening, high-carbon 
chromium die steel which can be used in blank- 
ing and punching operations on knife blades and 
other cutlery, has been announced by H. K. 
Porter Co., Inc., Vulcan-Kidd Steel Division, Ali- 
quippa, Pa. This die steel is easy to machine and 
heat-treat and can hold a sharp edge over long 
periods of time. It is available in bar, billet, 
block, and forging form in regular and free- 
machining types. 


Tungsten-Carbide Spray-Powders 
for Hard-Facing 


Tungsten-carbide spray-powder materials for 
use with the “Metco ThermoSpray Gun” that 
facilitate hard-facing with sprayed tungsten car- 
bide have been developed by Metallizing Engi- 
neering Co., Inc., 1101 Prospect Ave., Westbury, 
N. Y. The coating speed for these “Metco Tung- 
sten Carbide ThermoSpray Powders” and_ the 
specialized gun ranges from 110 to 150 square 
feet per hour, 0.001 inch thick. Any required 
coating thickness may be applied. After being 
deposited the coatings are torch-fused. The close 
control of coating thickness permitted plus the 
comparatively smooth surface produced mini- 
mizes finishing operations. Applications include 
parts subject to extreme wear conditions such 
as buffing fixtures, sanding templates, polishing 
masks, tool joints, and metal patterns. 


Nitrile Silicone Rubbers Have 
Varied Applications 


Three products in a new family of nitrile sili- 
cone rubbers, “NSR-X5602,” “NSR-X8701,” and 
“NSR-X4803" have been announced by General 
Electric Silicone Products Department, Water- 
ford, N. Y. 

“NSR-X5602” has intermediate fluid resistance 
and is intended for intermittent contact with 
high-swell fluids or continuous immersion in 
milder fluids. A 60-durometer, relatively low 
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modulus stock, this material is suitable for such 
applications as airframe seals, diaphragms, and 
shock mounts. It can be fabricated by extrusion, 
molding, or calendering. 

The second product in the group, “NSR- 
X8701,” features high-temperature oil resistance. 
It is a 70-durometer rubber suitable for O-rings, 
gaskets, oil seals, and other molded parts con- 
tinuously immersed at elevated temperature. 

An 80-durometer material with intermediate 
resistance to high-temperature fluids, the third 
nitrile silicone rubber, “NSR-X4803,” is princi- 
pally for oil seals in automotive transmissions. 
It will also be useful in O-rings, gaskets, and 
similar molded, extruded, or calendered parts for 
use where the fluids encountered are not severe 
in effect or immersion is not continuous. 


Leaded-Steel Tubing that 
Facilitates Machining 


A leaded-steel tubing known as “Ledloy 170” 
has been announced by Joseph T. Ryerson & Son, 
Inc., Box 8000-A, Chicago 80, Ill. This leaded- 
steel tubing, which is available from warehouse 
stocks, is a cold-drawn, seamless steel tubing of 
low-carbon analysis with 0.15 to 0.35 per cent 
lead added. The numerical designation “170” in- 
dicates that it may be cut with an average cutting 
speed of 170 sfpm (surface feet per minute ). 


Additive Boosts Paint-Stripping Power 
of Alkaline Solutions 


A new additive, designed to enable alkaline 
paint-stripping solutions to be effective on diffi- 
cult-to-remove finishes, has been developed by 
Oakite Products, Inc., 126 Rector St., New York 
6, N. Y. Known as “Oakite Stripper Additive 
No. 4,” the new product is a solvent. It converts 
a stripping solution of limited application into 
one capable of removing epoxy, acrylic, and 
similar tough finishes. Use of this additive, ac- 
cording to the manufacturers, makes it possible 
to salvage rejects economically, and to remove 
paint build-up from equipment used in the 
painting operation. The new material is added 
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to alkaline solutions im amounts ranging from 
10 to 20 per cent by volume. 


Formable Vinyl-Coated Steel Sheet 
with Textured Finish 


Vinyl-coated steel sheet, produced by curing 
and bonding liquid vinyl plastisols to the steel 
in a continuous coating process, has been an- 
nounced by the United States Steel Corporation, 
525 William Penn Place, Pittsburgh 30, Pa. 
Available in many textures, “USS Vinyl Coated 
Steel Sheet” can be embossed with any pattern 
that can be engraved on a printing roll and made 
in any specified color. This material may be 
fabricated in much the same manner as cold- 
rolled sheet without damaging the coating or 
changing the color. In most cases it can be 
worked on present production dies. 

The vinyl coatings are from 0.008 to 0.020 inch 
thick and the thickness may be specified in in- 
crements of 0.001 inch within this range. Coating 


These parts, made from vinyl-coated steel sheet, 
vary from flat work to those requiring deep draw- 
ing, such as the box in right foreground. The new 
material can withstand elongation of at least 30 
per cent without damage to the embossed coating. 





hardness is from approximately 60 to 90 Shore 
A durometer. The steel sheets are available in 
gages from 18 through 28. Widths range from 
24 to 52 inches, and lengths from 30 to 144 
inches. The material can also be obtained in 
coils. Texture embossing is to a maximum depth 
of 0.005 to 0.006 inch. The sheet can be sheared, 
slit, punched, lock-seamed, stamped, drawn or 
roll-formed, easily withstanding an elongation of 
30 per cent. It can be welded by several meth- 
ods and can be fastened in almost as many ways 
as steel. Parts formed from vinyl-coated steel are 
seen in the accompanying illustration. 

Vinyl-coated steel is heat resistant. It will 
withstand 160 degrees F. on a continuous ex- 
posure basis, 212 degrees F. for two days, but 
will soften appreciably at 350 degrees F. and char 
at above 400 degrees F. It will not, however, 
support combustion. In addition, the vinyl 
coating is scuff and abrasion resistant and is not 
stained by conventional die lubricants, alkaline 
cleaners, detergents, or acid cleaners. Appli- 
cations include automobile interiors, appliance 
cabinets, and architectural products. 


Hard-Facing Alloy for Hot-Working Dies 


A hard-facing welding alloy, called “Rexweld 
66,” has been made available by the Crucible 
Steel Company of America, Oliver Bldg., Pitts- 
burgh, Pa. It is a cast alloy containing nickel, 
chromium, molybdenum, and tungsten especially 
designed for hot-working applications. Highly 
resistant to thermal shock and impact and com- 
pressive loads at high temperatures, this mate- 
rial will not chip or spall under severe service. 
The electrodes have a special low-hydrogen coat- 
ing that allows all-position welding of various 
tool and die steels without cracking or porosity 
of the weld metal. Primary application of the 
hard facing is to drop-hammer forging dies. It is 
said to have excellent machinability with high- 
speed steel tools in the as-welded condition. 


Quick-Drying Enamel Cuts Down Time 
for Painting 


A quick-drying enamel that permits use of 
surfaces fifteen minutes after painting has been 
announced by Consolidated Chemical & Paint 
Mfg. Co., Inc., 456 Driggs Ave., Brooklyn, N. Y. 
Known as “Jet-Dri,” this enamel will produce 
a smooth, even-textured coating over concrete, 
metal, and wood surfaces. It can be applied by 
brush, roller, dip, or spray, and has high re- 
sistance to abrasion, alcohol, corrosion, and 
weathering. Typical applications are loading 
platforms, fork loaders, and other equipment for 
which only limited painting time is available. 
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Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


Converting Rotary Motion from Continuous to Oscillating 


CLIFF BossMANN, Dayton. Ohio 


A device that transforms a continuous rotary 
motion into an oscillating rotary motion is here 
illustrated. The arrangement is compact and the 
axis of the rotation of the output is perpendicular 
to that of the input. 

Driving arm A has a drive-pin B which engages 
in a semicircular groove in a driven member C. 
This driven member is permitted to pivot freely 
on pin D which is retained at each end in a sup- 
port block E. Pin D is made a press fit in one 


Arrangement that produces an os- 
cillating rotary output from a con- 
tinuous rotary input. The mecha- 
nism is shown at a_ different 
position in each view. 
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block and a slip fit in the other. It is important 
that the axis of pin D intersect the axis of drive- 
shaft F and the axis of drive-pin B at a common 
point. Oscillating output of the mechanism is de- 
rived from the integral arm extending from mem- 
ber C. The total movement of this arm, in de- 
grees, is equal to twice the angle at which the 
axis of the drive-pin intersects the axis of rotation 
of arm A. Many variations in the design of this 
mechanism are possible. 








High-Speed Spiral Scanner 


B. J. Popper, Kfar-Ata, Israel 


In radar, television, and other systems involv- 
ing the reception of electromagnetic waves, the 
need frequently arises for a high-speed spiral 
scanner. In this case, the scanner consists of a 
mirror held in an adapter actuated by a power- 
operated mechanism. The mirror is tilted at a 
constantly changing angle with respect to an 
axis passing vertically through its center. At the 


same time, the direction of the tilt continuously 
changes through a complete circle of 360 degrees. 
Thus, the motion of the mirror is such that it 
can “see” any object within the angle of its cone 
of motion. 

The mechanism built to provide the required 
scanning motion, which has been performing sat- 
isfactorily, is shown in Fig. 1. The requirements 
for this particular instrument were these: opera- 
tional speed had to top 10,000 revolutions per 
minute; the mirror or antenna adapter K (see 
diagram Fig. 2) had to scan a cone opening 
angle O of 12 degrees, the axis y-y of axle J 
pivoting about point H while point S at its lower 
end described a spiral of twenty turns between 0 
and 12 degrees—that is, the scanner had to cover 
its field ten times per second when drive-shaft B, 
Fig. 1, was operating at 12,000 revolutions per 
minute; and the center of the conic motion had to 
be at point H on the upper surface of the adapter 
K. Finally, it was necessary that the instrument 
be simple and easy to construct. Thus, the axle B 
of the main shaft was designed to (1) revolve at 
a speed of 12,000 rpm; and (2) move the lower 


Fig. 1. (Left) High-speed spiral scan- 
ning mechanism in which the conic 
motion of the scanner (K) is set up by 
gear (C) turning on its own axis while 
its carrier (A) rotates at high speed 
around the axis of main shaft (B). 


Fig. 2. (Below) Diagram illustrating 
the basic operating principle of the 
spiral scanning mechanism, Fig. 1. 
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Fig. 3. Diagrams showing relative positions of the moving parts of spiral scanner 
at different periods of the operation cycle. 


end of axle J outward from its vertical, or zero, 
position toward the widest cone angle scanning 
position, and return to the zero position once 
every forty revolutions of axle B. In Fig. 2, the 
axle is shown in vertical position (solid lines) 
and in widest scanning position (broken lines). 
The relative positions of the moving parts during 
this operating cycle are shown by the diagrams 
in Fig. 3. 

Carrier A, Fig. 1, is integral with main shaft B 
and must be balanced. Helical gear C, having 
forty teeth, has its bearings fixed in the carrier, 
and meshes with the internal worm thread D in 
housing E. 

Cam F is fixed to the gear C and revolves with 
it. Spherical section G, having its center at H, 
and the axle J are attached to adapter K. Since 
the spherical section rests on three equally spaced 
balls L, it can easily be given the continuous 
tilting or conic motion required. The adapter, 
spherical section, and axle are prevented from 
revolving with carrier A by projection M which 
engages a slot in the housing FE. Spring N holds 
the spherical section in its seat. Slider P, carried 
on the axle J, is free to rotate around it. The 
slider is positioned between the gear and the 
carrier. 

In operation, the gear C and cam F move as a 
unit with the carrier, rotating at high speed with 
the main shaft B so that the axle J, spherical sec- 
tion, and adapter perform the required conic 
motion. At the same time, the worm thread D 
causes the gear C to revolve around its own axis 
while centrifugal force presses the slider P against 
the cam F. Since the gear and cam are also re- 
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volving around the gear axis, the opening angle 
of the cone varies continuously as dictated by 
the shape of the cam, thus producing the required 
spiral scanning motion. 

When the slider reaches the center, flat spring 
Q thrusts it against the cam, replacing the cen- 
trifugal force, and a new scanning cycle begins. 
The housing is partly filled with lubricating oil, 
and the high speed of the mechanism serves to 
create effective mist lubrication. 


Automotive Safety a Prime Concern 
of Manufacturers 


Motor vehicle manufacturers in the United 
States spend between five and six million dollars 
yearly on engineering research to increase auto- 
motive safety. In the case of one company, it is 
estimated that approximately one-third of its an- 
nual one-million dollar safety-research budget is 
devoted to the problem of safely packaging pas- 
sengers. Another one-third is allotted to safety 
control of vehicle components, and the remain- 
ing one-third is spent on projects such as lighting 
and the development of general safety equip- 
ment. From $200,000 to $250,000 is spent each 
year just on brake-development programs by one 
particular company. 

In addition, the industry cooperatively con- 
tributes large sums of money to outside research 
programs and other safety activities through the 
Automobile Manufacturers Association. During 
1958, these giants totaled more than $1,500,000. 
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TOOL ENGINEERING 





Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Spiral Chasing Attachment 


Jose C. SopKowl1Ak, Jackson. Mich. 


An arrangement that permits the lathe chasing 
of spiral grooves is here illustrated. The radial 
position of the tool is controlled by a linearly 
moving cam driven indirectly by the lathe lead- 
screw. With the proper cams, spirals having either 
a constant or variable pitch can be produced. 

A spur gear A (Figs. 1 and 2) is pinned to the 
lead-screw B at the tailstock end of the lathe 
This gear rotates in mesh with a second spur gear 
C keyed to a special drive screw D. Gears A and 
C are of the same size but drive screw D has a 
lead twice that of the lead-screw. A bearing E 
is clamped to the lathe bed F and supports the 
right-hand end of the drive screw. 


Fig. 1. Lathe lead-screw (B) is geared to drive screw (D) 
of the spiral chasing attachment. 


Member G, essentially a half-nut, is free to 
pivot on a special screw secured in a supporting 
plate H. This half-nut is engaged with the drive 
screw by the action of a lever J. A spring K holds 
the half-nut in contact with the lever and two 
cap-screws secure the plate to the lathe tailstock 
L. Bearing M, also attached to the tailstock with 
cap-screws, supports the drive screw in the area 
below and adjacent to the half-nut. This bearing 
is bored slightly larger than the major diameter of 
screw D and is slotted at 90 degrees to the bore 
to receive member G. A stop N is positioned on 
plate H so as to limit the movement of lever J 
when both engaging and disengaging the half- 


Fig. 2. Half-nut engaging mechanism is seen here in de- 
tail. Lever (J) operates the half-nut (G). 
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nut. Spring K quickly releases the half-nut when 
the lever is moved to the open position. 

Cam holder O (Fig. 3) is retained in support- 
ing member P by two knurled adjusting nuts Q. 
Member P in turn is secured by screws to the 
rear of the tailstock. Holes are provided in the 
adjusting nuts for the use of spanner wrenches 
when setting a cam R in its proper longitudinal 
position. For constant pitch leads, the cam is 
made in the form of a right-angle triangle having 
the base equal to twice its altitude, as seen in 
Fig. 3. 

Cam R is attached to the cam holder by cap- 
screws and dowels, is supported by the lower 
cross-slide of the lathe, and is held in contact with 
guide S by a roller follower T. Guide S, made in 
two parts fastened by cap-screws and dowels, is 
secured to the rear of the lathe carriage. Roller 
follower T is free to rotate on a threaded pin in a 
member U that is attached to the upper cross- 
slide. The cross-slide feed-screw nut is discon- 
nected and a weighted cable V is used to keep 
both the follower in contact with the cam and the 
cam in contact with the guide. Cable V_ is 
retained in post W by a screw and passes over 
a pulley (not shown) attached to guide S. 

This device was used on a lathe having an 8- 
pitch lead-screw, and the gear change box set 
up for cutting four threads per inch. Since gears 
A and C are of the same size, lead-screw A and, 
consequently, drive screw D make two revolu- 
tions for each revolution of the work-piece X. 


Fig. 3. Tailstock (L), cam 
holder (O), and cam (R) 
are advanced toward the 
headstock by engaging the 
half-nut with drive screw 
(D). Cam (R) causes the 
tool (Y) to chase a spiral 
groove by moving the 
cross-slide against the re- 
straining force of weighted 
cable (V). 
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Screw D, having a lead twice that of the lead- 
screw or 0.250 inch (four threads per inch), will, 
therefore, advance the tailstock and the cam 
0.500 inch as the work-piece rotates once. Since 
the cross-slide is moved toward the operator at 
twice the rate the cam is advanced by the drive 
screw, tool Y will cut a spiral groove with an 
0.250-inch lead. 

Thus, spiral grooves having many other pitches 
can be obtained simply by changing the gears on 
the lathe to those that would ordinarily be used 
to cut a thread of that pitch required. If the 
lathe on which this device is to be used does nat 
have an 8-pitch lead-screw, the same results are 
obtained by giving drive screw D a pitch double 
that of the actual lead-screw. Although one cam 
is used for constant-pitch spiral grooves, accel- 
erating and decelerating leads may be cut using 
cams with a curved face. Layout of such cams is 
a simple operation and can be based on the one 
cam employed for cutting constant-pitch spirals. 
When chasing a spiral groove having an accel- 
erated or decelerated lead, a stylus with a 
rounded but relatively sharp nose is used to re- 
place the roller follower. 

The carriage is locked in place during chasing 
and the compound slide is positioned parallel to 
the ways. Depth of cut is set by means of the 
compound feed dial. Also, the threading dial is 
employed in conjunction with lever J in the same 
manner as the half-nut lever would be used dur- 
ing a normal threading operation. 
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The height of the boss is 

within tolerance if top of 

body (D) is between, or 

flush with, the step or end 
of pin (E). 


Boss Height Inspected with Flush-Pin Gage 


F. L. Rusu, Woodbourne, N. Y. 


A boss on a gear box top must be machined to 
a specified height to provide clearance for a gear- 
shaft assembly. To inspect this dimension, a 
flush-pin gage is used. The work A is supported 
by a ring B over a surface plate C. On top of the 
boss is the gage body D containing the pin E. 
One-half of the upper end of the pin is ground 
to form a step. The distance from the end to the 
step is made equal to the boss height tolerance. 


Over-all length of the pin is such that when the 
work is on ring B, the step will be flush with the 
top of the gage body at the lower limit of the 
tolerance on boss height; and the end of the pin 
will be flush with the top of the gage body at 
the upper limit of the tolerance on boss height. 
A set-screw F in the side of the gage body is 
contained in a slot in the pin, and keeps both 
members together when the gage is handled. 


Fixture for Slotting Balls on Band Saw 


Rospert Hitt, Columbus, Ohio 


Several dozen 3/8-inch metal 
balls were slotted through their cen- 
ter on a band saw, with the aid of a 
simple fixture. 

Balls were held in knurled cap A 
engaged to standard hexagon head 
bolt B. Quick loading and unloading 
was provided by hole C, slightly 
larger in diameter than the balls. To 
seat the balls properly, the inside of 
the cap had a large radius, and the 
end of the bolt, a conical recess. 

A suitable base was provided by 
plate D, brazed to the body of the 
bolt. Handle E, brazed to the head 
of the bolt, was used to hold the fix- 
ture against the saw blade, which 
operated in channel F. 


To load or unload the fixture, cap (A) was 
loosened slightly until hole (C) was on top 
(for loading), or on bottom (for unloading). 
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Auxiliary plate (A) aids production of closely spaced holes. 


Auxiliary Jig Plate for 
Closely Spaced Holes 


H. J. Gerser, Stillwater, Okla. 


Many times in the designing of jigs, bushing 
holes must be spaced so closely together that 
holes bored for liner bushings overlap one an- 
other. One simple solution to this problem in- 
volves the use of a small auxiliary jig plate seated 
on top of the main jig plate and containing the 
liner and slip bushings for the second hole. 

The auxiliary jig plate A is positioned on the 
main jig plate B by means of two locators C and 
D. Locator C is a hardened and ground plug 
which seats in the liner bushing in the main jig 
plate and locator D is a standard hardened and 
ground dowel pin fitted in the same plate. Both 
locators C and D are made a press fit in the aux- 
iliary jig plate and a slip fit in the main jig plate. 
Holes for dowel pin D are drilled and reamed 
on assembly after the small jig plate has been 
properly positioned. The dowel hole in the main 
jig plate is then lapped to fit the pin. 

In use, the first hole in the work-piece is 
drilled and reamed through slip bushings E in 
the main jig plate. After the slip bushing used 
for reaming is removed, the auxiliary jig plate 
is installed as shown at X in the illustration. The 
second hole is then drilled and reamed through 
the slip bushings F in the small jig plate. A 
clearance hole provided in the main jig plate 
permits passage of the drill point and reamer. 
The sides of the auxiliary jig plate can be beveled 
in at the base to permit a finger grip for lifting. 
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Collet Holder for Eccentric Turning 


Ernest Jones, New York City 


Components requiring eccentric turning can 
be readily machined with the aid of the special 
chuck-mounted collet holder here illustrated. 
This device is held in a four-jaw lathe chuck 
and offset to produce the desired eccentricity. 
Multiple parts can be turned without resetting 
the collet holder in the chuck. 

The cylindrical body A of the collet holder is 
bored to receive a collet B and is turned and 
threaded on the right-hand end for locking nut C. 
A second nut D is machined to fit the threaded 
end of the collet. Four push-rods E are retained 
in four holes drilled through the body as shown. 
Holes to accommodate spanner wrenches are 
provided in the periphery of nuts C and D. 

After installing the proper size collet, the 
holder is clamped in a lathe chuck at the desired 
offset. A work-piece is then placed in the collet 
and locking nut C is tightened with a spanner 
wrench. The axial motion of the locking nut is 
transmitted to the collet by the push-rods and 
nut D. In this manner, the t tapered end of the 
collet is drawn in the holder and the part is 
secured for the eccentric turning operation. Ca- 
pacity of the device is limited by the sizes of 
the collets available, and the offset, by the pro- 
portions of the lathe chuck used. 
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Collet holder that is offset in a lathe chuck for 
eccentric turning of multiple parts. 








Plate Positioner Utilizes Gravity 


E, L. Sapowsk1, Cleveland, Ohio 


Heavy plate, sheet, or other bulky flat stock 
can be transferred from a pit in which it is 
stored vertically to a press line along which it 
must move horizontally, with the aid of the 
labor-saving device illustrated. The plate is sup- 
ported so that its own weight is used to flop it 
over from a near vertical plane to a horizontal 
plane at a predetermined height. Two or more 
of the units are arranged in tandem, depending 
on the length of the work involved. 

Pipe post A, having a ball-bearing cap, is 
grouted in the concrete of the shop floor at the 
same height as other post conveyors, such as B, 
leading to the press. Tilt leg C, against which the 
work rests, carries hinge plate D, which is cross- 
pinned close to the top of the post. Length of 
the leg is such that its lower end touches the 


CENTER OF GRAVITY 


floor when the leg is at an angle of 15 to 20 de- 
grees from vertical. 

Foot E is adjustable along the leg according 
to the width of the plate: For each application, 
the toot must be adjusted so that the center of 
gravity of the plate is approximately 6 inches 
above the post. 

In operation, clamp F’, supported from an over- 
head hoist, lifts the plate from storage pit G, 
depositing it against the leg, with the bottom 
edge of the plate engaged by the foot, as illus- 
trated. When the hoist then lowers the clamp, 
the plate and leg assume a horizontal position, as 
shown in outline, and the plate can be pushed 
onto the press line. Air cylinder H, linking the 
leg and post, prevents the leg from falling too 
rapidly, once the plate has heen removed. 
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Because the center of gravity of the plate is above post (A), the plate and 
leg (C) assume a horizontal position when the hoist lowers clamp (F). 
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steel at one end and shipping out stampings and 
sub-assemblies at the other end. When complet- 
ed, large panels, such as doors, continue on to 
welding presses and are assembled with other 
stampings. Individual assemblies are placed in 
shipping containers for delivery to the body- 
assembly plants. In planning for production, 
early determination must be made as to which 
assemblies will be fabricated in the stamping 
plant. Assemblies so selected should meet the 
following requisites: 

1. They should consist of just those pieces 
which will make a compact unit. Final geom- 
etry should allow close nesting of duplicate parts 
for economical car loading. 

2. They should not have protruding details 
which could be damaged in handling or ship- 
ping. It is best to ship these separately for later 
joining at the assembly plant. 

3. Generally, assembly design must lend itself 
to high-speed machine welding methods, such as 
projection, seam, and press welding. 


Max. 
Fig. 1. Welding setup in 0.035 


Thickness, » 


When Assembly is to be Done 
at the Stamping Plant 


Distinction between stamping and _ body-as- 
sembly plants should be fully comprehended by 
the design engineer because work to be joined 
by each type often requires different design 
treatment. To maintain body quality in the as- 
sembly plant, slip-joint weldments should be 
provided, whenever possible, in areas bordering 
openings. This will allow for any minor discrep- 
ancies found in detail panels and sub-assemblies. 
Although assembly fixtures will hold the parts 
in place while the joints are being welded, nei- 
ther the fixtures nor the welding guns can over- 
come the effects of improper joint design. 

In the stamping plant a considerable amount 
of assembly work is done on multiple-spot-weld- 
ing presses such as the one shown welding a deck 
lid in the heading illustration. These units are 
used in a wide variety of sizes, some accepting 
entire automobile floor pans. 
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View A yields four spots 
per transformer and can 
be used if upper part is 
0.035 inch thick or less. 
The welding method shown 
in View B yields only two 
spots per transformer, but 
is necessary when upper 
part thickness reaches 
0.041 inch. 
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What the designer should know about production—Part 7 


ASSEMBLY OF STAMPINGS 


H. L. MacDOWELL 
Staff Master Mechanics Office 
Chrysler Corporation, Detroit, Mich. 


IT IS INEVITABLE in the course of preparing 
sheet-metal production drawings that the engi- 
neer will become aware of many production 
processes. This is a good thing, especially in the 
automotive field, because succeeding engineer- 
ing programs, taking acquired shop know-how 
into consideration, will run more smoothly and 
will result in better product and manufacturing 
designs. 

Economy and Quality—Details of a prelimi- 
nary design should be scrutinized from an eco- 
nomical viewpoint to head off unnecessary pro- 
duction costs. After analysis, any of the follow- 
ing changes may be recommended: 

1. Reduce the number of multiple stampings 
to a minimum by combining details. This will 
save material, tools, and extra operations. 

2. Alter the shape of a part to eliminate one or 
more operations and save related tooling. 

3. Change the shape of a part or assembly to 
simplify tooling and/or equipment. 
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4. Alter the shape of a part to facilitate rapid 
production. 

Next in order, but equally essential, is planning 
for quality in the items to be mass-produced. 
Quality may be described as that excellence of 
finish, surface smoothness, fit, alignment, etc., 
which meets specifications and which is pleasing 
to the discriminating buyer. In addition, the 
product must, of course, pass minimum engineer- 
ing specifications for structural strength and 
functional requirements. 

Division of Operations—The magnitude of a 
manufacturing concern will determine the funda- 
mental character of its operation. In sizable op- 
erations, such as those undertaken by the large 
automobile manufacturers, one or more stamping 
plants will produce and ship both stampings and 
sub-assemblies to a number of final-assembly 
plants. 

A stamping plant is essentially a high-speed 
manufacturing operation taking in sheet and coil 
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steel at one end and shipping out stampings and 
sub-assemblies at the other end. When complet- 
ed, large panels, such as doors, continue on to 
welding presses and are assembled with other 
stampings. Individual assemblies are placed in 
shipping containers for delivery to the body- 
assembly plants. In planning for production, 
early determination must be made as to which 
assemblies will be fabricated in the stamping 
plant. Assemblies so selected should meet the 
following requisites: 

They should consist of just those pieces 
which will make a compact unit. Final geom- 
etry should allow close nesting of duplicate parts 
for economical car loading. 

They should not have protruding details 
which could be damaged in handling or ship- 
ping. It is best to ship these separately for later 
joining at the assembly plant. 

3. Generally, assembly design must lend itself 
to high-speed machine welding methods, such as 
projection, seam, and press welding. 
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When Assembly is to be Done 
at the Stamping Plant 


Distinction between stamping and _body-as- 
sembly plants should be fully comprehended by 
the design engineer because work to be joined 
by each type often requires different design 
treatment. To maintain body quality in the as- 
sembly plant, slip-joint weldments should be 
provided, whenever possible, in areas bordering 
openings. This will allow for any minor discrep- 
ancies found in detail panels and sub-assemblies. 
Although assembly fixtures will hold the parts 
in place while the joints are being welded, nei- 
ther the fixtures nor the welding guns can over- 
come the effects of improper joint design. 

In the stamping plant a considerable amount 
of assembly work is done on multiple-spot-weld- 
ing presses such as the one shown welding a deck 
lid in the heading illustration. These units are 
used in a wide variety of sizes, some accepting 
entire automobile floor pans. 
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Fig. 2. Lap joints, such as the one at A, can be handled with low-cost 
tooling in welding presses. As shown at B, relatively expensive tooling 
is necessary for coach, or pinch, joints. 


Metal Thickness—An economical press-weld- 
ing electrode design is shown at A in Fig. 1. 
(The parts shown in this and the following 
sketches are intended to reflect foreseeable con- 
ditions—they do not represent current designs. ) 
Small parts formed of steel, from 0.035 to 0.042 
inch in thickness, can be dropped into nests in 
the backup blocks either manually or, preferably, 
automatically. The upper, or larger part is 0.035 
inch or less in thickness. It is picked from load- 
ing rails as the lower electrode blocks are raised 
into welding position. Spacing between each 
electrode tip of a pair should be no less than 
2 inches. Metal thicknesses used here permit the 
welding of four spots by the double secondary 
of each transformer. 

A second press-welding setup is shown at B. 
In this case the welding conditions have been 
altered somewhat. This stems from the fact that, 
for reasons of strength, the upper member is 
thicker, or 0.041 inch. Because the thickness limit 
for the upper part is 0.035 inch if the welding 
technique shown at A is to be employed, it was 
necessary to utilize different tooling for this sec- 
ond application. This is not as economical tool- 
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ing-wise, as only two spots can be made by each 
transformer. 

Construction—As a general rule, assemblies 
pass through welding presses in a_ horizontal 
position. For example, an underbody would be 
processed in car position, whereas a door would 
be handled approximately 90 degrees from car 
position. This simplifies mechanical handling, 
design of tools, and permits the press stroke to 
be held to a minimum—a factor normally affect- 
ing the production rate of the machine. 

View A, Fig. 2, shows one portion of a multi- 
ple-spot press-welding operation on a typical lap 
joint. As can be seen, these joints lend themselves 
to low-cost tooling. Another advantage of the lap 
joint is that it permits the cancelling out of di- 
mensional variations. Span measurement a can 
be gaged prior to welding, with variations in part 
widths disappearing into the lap joint. 

In machine welding, coach, or pinch, joints 
(View B) are not recommended because of the 
relatively expensive tooling required. Further- 
more, dimension b cannot be held closely due to 
the accumulation of tolerances of the two com- 
ponent parts. 
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Fig. 3. Comparison of poor and improved construc- 
tion of a joint that must remain hidden from view. 
At A, a complicated rocker-arm type pinch gun is 
required; at B, a straight-action gun can be used. 


Examples of poor and improved construction 
are compared in Fig. 3. In both these instances 
the lower weld joint must be held to a specific 
height relationship to the lower left-hand corner 
of the sub-assembly. The reason is that the left- 
hand stamping is an external decorative panel 
and the joint must not be visible. With the design 
shown at A, expensive tooling and a rocker-arm 
type pinch gun are required. It would be desir- 
able, of course, to design out of situations like 
this. 

Revised construction of the weldment is shown 
at B. Here, concealment of the joint flanges is 
less critical and simplified tooling can be em- 
ployed. The outer flange is now accessible to a 
less-elaborate, straight-action welding gun, and 
a copper-alloy backup block is used against the 
inner flange. 

When components of complex shape must be 
joined into a sub-assembly, costs can be held 
down by providing some form of self-location 
between the parts. Such a feature is incorporated 
into the design of the inner- and outer-sill sub- 
assembly shown in Fig. 4. “Thumbnails” integral 
with the inner sill serve as locating points for the 
flanged sections of the outer sill during welding. 
Built-in gaging points of this type should be used 
when it is not possible or practical to employ a 
fixture element. 


Designing for Assembly-Plant Joining— 
a Different Outlook 


Mentioned earlier was the fact that a great 
part of the assembly work carried out in stamp- 
ing plants is handled in multiple-spot-welding 
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presses. Joints to be thus welded were, therefore, 
designed with this technique in mind. On the 
other hand, assembly-plant operations, for the 
most part, make use of portable welding guns, 
and of these the pinch type gun is more com- 
monly employed. Just such an operation is shown 
in Fig. 5. This opens up a new field of special 
considerations for the designer. 

Joint Accessibility—Ease of joint access for a 
portable gun is, in the majority of instances, sub- 


Fig. 4. Some method of self- 

location should be provided 

when members of complex 

shape are to be joined. In the 

sub-assembly shown, “thumb- 

nails,” integral with the in- 
ner sill, are used. 


Outer Sill 


MACHINERY, April, 1959 





MACHINERY’S REFERENCE SECTION 


stantially different from that for welding presses. 
Illustrated in Fig. 6 is a typical assembly-plant 
operation calling for a portable spot-welding 
gun. One point brought out is that designs requir- 
ing a gun throat exceeding 20 inches in depth 
should be avoided. Beyond this point a gun be- 
comes unwieldy and the quality of work suffers. 

Another point is made regarding the position- 
ing of parts of greatly different sizes. When the 
smaller part is on top, as at A, the operator has 
a clear field of view along the joint area and can 
accurately place the spots. 

A reverse setup is shown at B, Fig. 6. Here, the 
smaller part is beneath the larger and is out of 
sight. In this case the holding fixture must be 
provided with a guide bar to aid in weld location. 
However, both designs have one commendable 
feature—the free, or open, side of the small flange 
faces the side of the work that provides the sim- 
plest access for the gun. This permits unham- 
pered placement of the electrode tips. 

For a stamping-plant press-weld electrode, lap- 
joint construction lends itself to economical tool 
design using straight-action guns. To the con- 
trary, the same type of joint used in an assembly- 


Fig. 5. Most assembly-plant joining operations are 

done with portable welding guns. Here, a pinch type 

gun is being used on a body framing line to tack- 
weld a roof panel at the rear window opening. 
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Fig. 6. Typical assembly-plant operation using 
a portable gun. With smaller part on top, as at 
A, operator has clear view of joint area. If re- 
versed, guide bar is needed to locate weld line. 
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plant operation requires, at best, an awkward, 
unwieldy gun. 

In the case shown at A in Fig. 7, the gun is 
further complicated because of poor access to 
the joint. It must be so constructed that it can be 
brought into the joint area while opened, and 
then closed into welding position. This tool, then, 
is costly. By redesigning the components to re- 
place the lap joint with a coach, or pinch, joint 
as at B, a light and inexpensive pinch gun can be 
used along the entire joint. 

A striking example of how tooling simplifica- 
tion can be achieved through joint modification 
is brought out in the two views in Fig. 8. Al- 
though the joint shown at A may seem logical 
enough at first glance, it presents a formidable 
obstacle to efficient welding. 

Because of the difficult access to one of the 
panels in this construction, a special forged elec- 
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trode is required. The electrode is so shaped that 
the gun can be literally screwed into welding 
position. This gun is obviously expensive and the 
operation is slow. By simply redesigning the 
flanges in a downward direction as shown at B, 
convenient tool access is gained and a standard 
electrode can be used. 

Quality—It is rudimentary that product qual- 
ity exerts broad influence on consumer interest. 
This is especially true where aesthetic factors are 
concerned. 

Does this bear on the subject of assembling 
automotive stampings? It does! Some of these 
stampings are large, comparatively flat panels 
of sheet metal. In a design such as the one illus- 


Fig. 7. Although lap joints are preferred for 
press welding in stamping plants, they are gen- 
erally undesirable for portable guns in assembly 
plants. Necessary tooling at A is awkward. Re- 
designed joint at B simplifies welding. 
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trated at A in Fig. 9, the nearly flat panel indi- 
cated at X would likely develop loose metal 
areas, followed by buckling. 

Offsetting the joint as shown at B will control 
this situation and will prevent deformation after 
assembly. A second solution is shown at C. Here, 
a crowned, or domed, surface eliminates the ne- 
cessity of a jog in the panel. 

Among the other factors influencing joint qual- 
ity are electrode diameter and shape, applied 
electrode force, weld time, current intensity, 
weld spacing, and flange width or contacting 
overlap. Illustrated in Fig. 10 is an example of 
what can happen when spot welds are placed 
along a flange of insufficient width. Expulsion of 


Fig. 8. Slight joint modification can lead to a 

high degree of tooling simplification. Intricate, 

forged electrode is needed for welding the up- 

turned flanges at A. Reversed flanges at B per- 
mit the use of a standard electrode. 
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molten metal at the spots not only means addi- 
tional hand grinding to remove the “whiskers” 
but, also, joint strength is adversely affected. 

In Fig. 11 is shown an exterior-panel stamp- 
ing to which a mounting bracket has been spot- 
welded. This represents poor design. In a short 
period of time the stresses acting through the 
bracket and the weld spots will create a dimple 
in the finished panel and will cause the paint to 
peel. The base metal will then be exposed to the 
atmosphere, permitting oxidation to set in. It is, 
therefore, apparent that assemblies should be 
so designed that structural members will not be 
welded directly to the exposed surfaces of any 
exterior-panel stampings. 


Exterior Panels—Joints and Joining 


Butt Joint—This joint design is suitable for 
flash welding, gas welding, or inert-gas-shielded 
are welding. The flash-weld method is the most 
limited in its application on exterior panels due 
to their modern styling. It is also a costly process 
that demands accurate joint matching, which is 
the limiting factor. 

In contrast, gas welding is not limited in its 
application by any twisted condition of the pan- 
els. Furthermore, equipment cost is low and it 
produces a strong, reinforced joint because of the 


quantity of filler metal laid down. Gas welding is 
versatile—for example, it can weld parts to a hol- 
low structure where a portable gun cannot be 
used. 

On the other side of the ledger, gas welding is 
comparatively slow and expensive. Solder joints 


must be provided on exposed surfaces, thus 
necessitating costly finishing steps. 

Inert-gas-shielded arc welding, like gas weld- 
ing, can be used where twisted surface condi- 
tions exist. Equipment cost is reasonable and it 
produces a strong joint. The level of generated 
heat is low, resulting in little panel distortion. 

If the space enclosed by the inside surfaces of 
the two panels is large enough for a welding 
clamp, the welding may be done on the inside. 
A copper backup, slightly recessed, is then used 
to align the outside of the panels. This arrange- 
ment produces the weld bead on the inside and, 
as a result, it does not have to be ground down. 
The weld is stopped on the outside by the copper 
backup. The approximately 0.010 inch of weld 
protruding above the normal panel surface is 
readily removed with a disc or belt grinder. 

There are some disadvantages to this method 
that should be mentioned. A better fit-up, or 
match, of panel trim lines is necessary here than 
for gas welding. Burrs on the trimmed panel that 
contact the copper backup should be removed 
to assure proper alignment. Preferably, the panel 
trimming operation should be planned so that 
burrs will be away from the backup of the as- 
sembly fixture. 

Lap Joint—In exterior-panel construction, an 
offset type of lap joint is used. Both panels are 
offset for three reasons: 

1. To provide against heat distortion; 

2. To provide a shallow groove so that burns 
and buckles are below the finish line; and 

3. To provide a recess for solder-filling of the 
joint prior to subsequent finishing. 


Fig. 9. Large, flat panel area (X), shown at A, may develop buckles due to stresses 
created by the drawing together of the parts to be welded. This can be prevented 
by offsetting the joint, as at B, or by calling for a crowned panel surface, as at C. 
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Fig. 10. Metal expulsion 
is a likely result of placing 
spot welds along a flange 
of insufficient width. Not 





only is joint strength low- 





Metal Expulsion 


Lap joints can be spot-welded in accessible 
areas with a portable gun, or can be handled in 
a multiple-spot-welding press. An inherent ad- 
vantage of this type of joint is that it permits 
adjustment for production variations in the pan- 
els in a direction cross-wise to the joint. It can 
also be used on twisted surfaces. Accurate trim 
lines are not necessary. However, contour match- 
ing of mating panels is important. Fixtures are 
inexpensive: water-cooling and high clamping 
pressures are not required. 

A drawback of the offset lap joint is that solder 
is usually required to seal the resulting depres- 
sion, as well as to build it up slightly above the 
normal panel surface. It is then brought flush 
with portable grinders. However, if the joint can 
be located where it will be hidden by an applied 
molding, the panel offsets and subsequent sol- 
dering and finishing can be dispensed with. 

Coach, or Pinch, Joint—This design is also suit- 
able for spot welding or multiple-spot press 
welding of exterior panels. As most major panel 
joints are made in assembly plants, welding 
would be done primarily with a portable gun. 

Fixturing is inexpensive—water-cooling and 
high-pressure clamps are not needed. A mini- 
mum of solder is required to seal the joint and 
build it up prior to finishing. If the styling 
scheme permits a crease in the panel at the joint 
line, soldering can be eliminated. In this case an- 
other sealer, such as a weld-through sealer, 
would have to be used. 

One of the less-desirable aspects of the pinch 
joint is that it does not allow compensation for 


Fig. 11. An instance of poor design is represented 

by welding a structural member directly to an ex- 

terior panel. Stresses acting through the bracket 
will create dimples, causing the paint to peel. 


MACHINERY, April, 1959 159 


ered, but hand grinding is 
sometimes necessary to 
clean up the area. 


manufacturing variations. Flanges must match, 
and dimensions across the joint must be carefully 
controlled. By virtue of the bent flanges, the 
panels are, to a large degree, stiff. It is, therefore, 
difficult to bring them into alignment in the 
event of a mismatch of contours. 

In summary, it can be said that the design 
engineer should thoroughly understand the dif- 
ference between stamping-plant and assembly- 
plant operations, and should be able to conceive 
product designs based on proper consideration 
of their manufacturing requirements. More rapid 
development and acceptance of designs should 
result, thereby achieving the mutual objective 
of the design engineer and the product engineer 
—to plan for economical manufacture of a qual- 
ity product. 
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In Shops Around the Country 


Camera highlights of some interesting operations performed 
in various metalworking plants throughout the nation 
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TITAN SKIN— An _ integrally 
stiffened extrusion for the ex- 
terior of the Air Force Titan 
is roll-flattened at Alcoa’s 
Lafayette, Ind., works. The 
shape emerges from the ex- 
trusion press as a 20-foot-long 
inverted vee. The Titan is the 
nation’s first ICBM having an 
aluminum skin. At the Martin 
Co.’s Denver division, stretch- 
forming, chemical milling, 
and welding operations are 
performed later. 


HOT DUNKING—A traction mo- 


tor armature is lowered into 
a soldering pot at General 
Electric's apparatus service 
shop in Chicago. The pot has 
reduced the time required to 
solder armature coil leads to 
commutator bars by 50 per 
cent. More than fifty connec- 
tions can be soldered in one 
operation within ten to fifteen 
minutes. Reservoir pot, in 
center, and electric immersion 
heaters for both pots were 
designed and built by the 
company’s Industrial Heating 
Department, Shelbyville, Ind. 
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AIR CLAMPING—Kellering time for 200-pound, alumi- 
num wing-beam forgings has been cut drastically at 
Chance Vought Aircraft, Inc., Dallas, Tex., by a 
company-developed, air clamping system. Each 
wing beam has its own set of clamps and valves. 
Handles of valves are painted different colors, key- 
ing them to certain clamps for quick identification. 
In moving between open and locked positions, the 
clamps automatically rotate 90 degrees. 


AUTOMATED BORING—Precision — bor- 


ing, facing, and grooving from both 
ends of roll sleeves is a completely 
automated operation on a Heald 
Bore-Matic at the plant of Whitin 
Machine Works, Whitinsville, Mass. 
In loading, a hydraulic plunger in- 
serts work from a chute into a collet 
chuck at one of the four stations of 
a rotary table. The new piece ejects 
the finished one into a tote bin. 
Table indexes 90 degrees, present- 
ing the work to the first boring 
head, where one end is machined. 
Next index is to an idle position, 
then third index brings the work to 
the second boring head for identical 
operations on the other end of the 
part. Fourth index returns the work 
to the loading station. 
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PRESS A-BUILDING—A cylinder for a 3850-ton extru- 
sion press for Harvey Aluminum will fit into this 
sleeve, being completed at the Torrance, Callif., 
plant of the National Supply Co. Central portion of 
sleeve was machined from a 19,320-pound forging. 
End plates were made from 5-inch steel plate, and 
ribs and curved sections from 3-inch plate. Approxi- 
mately 2300 pounds of weld metal were required 
for assembly. Cylinder length is 109 1/2 inches. 


sate 








Numerically Controlled Tool Data 
Prepared from Written Specifications 


A SIGNIFICANT IMPROVEMENT in the auto- 
matic control of machine tools that will increase 
the productive capability of American defense 
industry was demonstrated recently at the Massa- 
chusetts Institute of Technology, Cambridge, 
Mass. Known as the APT (Automatically Pro- 
grammed Tool) system, the new technique uses 
a high-speed digital computer instead of men and 
desk computers to calculate the numerical data 
necessary to program the motions of a numeri- 
cally controlled machine tool. 

Key to the system is a relatively simple, 
English-like language used to communicate part 
descriptions and machining sequences directly to 
the computer. Although this language has been 
designed primarily for the convenience of the 
human programmer, it can be translated and 
understood by the computer. The language per- 
mits people with no knowledge of computers to 
control complex calculations. 

From a working drawing, a part programmer 
writes a general outline of the machining se- 
quence to be followed in simple APT language. 
These directions are then punched on cards 
which, in turn, feed the problem to the computer. 


Ordinarily, a general-purpose computer could 
not understand these directions but, by first read- 
ing in a master deck of program cards, it is effec- 
tively transformed into a specially designed APT 
computer. It then transforms the general infor- 
mation supplied by the programmer into the 
necessary detailed instructions which are coded 
on machine-control tape. 

A typical step in a machining sequence as writ- 
ten in “APT language” might be “ON KUL, ON 
SPN, GO RGT, TL LFT, CIRCLE/CTR AT, +2, 

+3, RADIUS, +5.” Translated, the sentence says, 

“Turn on the coolant, turn on the spindle, go 
right with the tool on the left side along the 
circle whose center is located at x equals 2, y 
equals 3, with a radius of 5.” There are currently 
107 words in the special vocabulary, but it is ex- 
pected to be increased to approximately 300. 

The APT technique was developed at M.I.T.’s 
Servomechanisms Laboratory over a two-year 
period marked by close cooperation with the air- 
craft industry and the United States Air Force. 
Research funds have been furnished under con- 
tract with the Air Force’s Air Materiel Command. 
Nineteen member plants of the Aircraft Indus- 


Group of small parts that have been manufactured on numerically controlled machine tools at 
Convair, Division of General Dynamics Corporation, Fort Worth, Tex. All were programmed 
with the aid of a large, general-purpose digital computer. 
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Punched tape (left, foreground) feeds information to the 

vertical milling machine (rear) as part is machined under 

the APT system. Holes in the punched tape were cut from 
directions furnished by a large digital computer. 


tries Association have, on their own initiative, 
contributed funds for continuing development 
of the system. i i 

Two important advantages can be attributed 
to the APT system. First, its unique language 
has been designed so that a standard procedure 
can be utilized throughout the aircraft and mis- 
sile industry. Second, the system has been de- 
signed for future growth to accommodate more 
complex parts and further reduce human effort. 
It contains what is called a “general skeleton 
program representing a systematized solution to 
the problems of moving a cutting tool in space.” 
The skeleton program can be “fleshed out” for 
any particular application by adding to it the 
cutting directions for each surface involved so 
that a specialized computing program may be 
made for the particular problem. 

Although the APT system, in its present state 
of development, has not completely eliminated 
the need for manual programming, a year-long 
period of field trials by AIA companies, plus re- 
search at M.I.T., has indicated that a significant 
portion of parts now being manufactured can be 
produced using the present system. Further re- 
finement of the system is aimed at the complete 
elimination of manual programming. A hint of 
the technological breakthrough in programming 
complex part shapes is typified in the example of 
such a task for a wing-rib shape. Two hundred 
man-hours were required to program this part 
manually. Only five hours were necessary to do 
the same job by the APT-computer method. 
Man-hour reductions of from 80 to 95 per cent 
can be expected. 

Cooperative effort for refinement and develop- 
ment of the current system will be managed by 
the APT Project Coordinating Group of AIA’s 


Numerical-Control Panel, which operates under 
the association’s Technical Service Section. The 
program provides for participation by qualified 
and equipped non-AIA members. Prerequisites 
for participation are possession of, or access to, 
a suitable computer and a willingness to accept 
and execute task assignments from the coordinat- 
ing group. It is forecast that a two-year program 
will be necessary to accomplish specific refine- 
ments of the APT system. 

Present scheduling calls for early release of the 
remainder of the APT documentation prepared 
by M.I.T. under Air Force contract. These data 
will consist of six separate volumes with a total 
of more than 600 pages of text, diagrams, and 
charts. Initial distribution will cover participating 
AIA member companies, as well as industrial 
concerns and research organizations. 


Instrument Optically Determines Crystal Alignment 


A new instrument allows rapid and accurate 
orientation of silicon and germanium crystals for 
slicing, dicing, and alloying operations. The de- 
vice has been developed by Sylvania Electric 
Products Inc. to facilitate the manufacture of 
semiconductors. These devices have a tiny die 
of silicon or germanium with “zones” or layers of 
differing electrical properties formed by alloy- 
ing minute quantities of special metals, such as 
indium or antimony, into the crystal structure. 
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The instrument utilizes a converging beam of! 
light projected upon microscopic etch pits in the 
surface of the material. The beam is reflected 
from the facets of the etch pits and split into a 
number of component rays equal to the number 
of planes comprising a single pit. The planes 
behave like tiny mirrors and reflect these compo- 
nent rays to a screen. From the light pattern 
formed the operator can immediately determine 
the orientation of the crystal. 
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Talking With 


Sales Managers 


BERNARD LESTER 


Management Consulting Engineer 


The Fourth Leg of the Table 


THE POWER of conversation in affecting buying 
opinion when applied within business circles is 
well recognized, but its influence at social events 
and elsewhere is often overlooked. In one in- 
stance, just a stray remark on the need for new 
shop equipment to enable a plant to handle a 
large pending order for automobile parts, led one 
machine tool builder's sales department to get 
a head start on competitors. 

Every machinery sales manager today should 
be concerned with making each employe of his 
company realize the advantages of taking an in- 
terest in sales. This interest can be promoted by 
helping employes to know more about sales and 
to understand how selling helps everyone. 

Sometimes the main hindrance to involving all 
employes in selling is a “hands off” policy by a 
secretive sales department. More often this de- 
partment does not win the good will and interest 
of other employes because it doesn’t explain to 
them what selling is, what salesmen do, and how 
a combination of forces beyond the salesman 
himself can make or break sales. 

In several cases, we know of sales managers 
who have been well rewarded by “selling” every 
employe on selling. Of course, the sales depart- 
ment can’t invade other departments with a brass- 
band parade. But those in charge of industrial 
relations cannot alone do the trick, even though 
they can well lead the way to a better under- 
standing of the necessity for sales. 

The following philosophy is used successfully 
by one company—it is based on a recognition that 
every employe should know how the company 
functions, and that the work of the sales depart- 
ment is so often misunderstood: The machinery 
builder is like a stout table supported by four legs 
—Finance, Design, Production, and Sales. These 
legs can never hold up a growing volume of profit- 
able business without certain connecting braces, 
such as Management, Procurement, and Person- 
nel Relations, which tie all legs together. 

It is futile to argue which leg or brace is most 
important. Take one away and the table tips over. 
But you can visualize the nature of one “leg” more 


164 


easily than another. For instance, we can study 
the anatomy of Design by picture, print, or spe- 
cification. We can witness the drama of Produc- 
tion by going through the shop. Finance offers 
many kinds of figures to dig into. But when it 
comes to Sales, an order is only a slip of paper. 

A young man told me he wanted to be a sales 
engineer. 

“Why?” 

“Because I like to travel, move among lively 
people, and entertain. I would get a big kick out 
of bringing home a good order.” 

How foolish! Selling today is not sailing through 
the blue with a shoe-shine and a fat billfold. 

This young man didn’t know that: 

Selling may demand attentive effort any 
hour in a twenty-four-hour day. 

Sales engineers must go “where and 
when” they are disinclined. 

People don’t want to see a salesman un- 
less he can help them. 

Though neat and clean, the sales engi- 
neer must be ready to get dirty. 

Economy applies to selling just as much 
as to manufacturing. 

When we stop to think, five reasons rise above 
all others to lead prospects to buy from the suc- 
cessful vendor. 

The product is well designed and built. 

The commitments are competitive and 
consistently met. 

The business transactions are pleasant, 
prompt, intelligent, and clean. 

Customer interest and service performance 
are always constant and alert. 

People of all callings and in all walks of 
life speak well of the vendor’s company. 

Today, the equipment salesman is a cost- 
conscious application engineer. He must under- 
stand his prospect’s technical and economic prob- 
lems. He must calculate dollar results. 

Have you such a philosophy in action, so that 
you will tell employes what selling is and what 
salesmen do? Are you getting their support? 
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Crush Forming Speeds 


Infeed Centerless Grinding 


Approximately 0.185 inch of stock is removed in eighteen seconds 
by means of this rough-grinding setup. About 600 work-pieces 
can be ground before crush forming the abrasive wheel. 


AUTOMOTIVE power-steering components—the 
dimensions of which are shown in the accompa- 
nying drawing—are being ground to finished size 
from cutoff lengths of bar stock in only two 
operations. The operations are performed on Van 
Norman No. 2C Diversimatic centerless grinding 
machines arranged for 
crush forming. 

The parts are made from La Salle “Fatigue- 
Proof” steel bar stock, 0.396 inch in diameter. 
This material has a tensile strength in the range 
of 140,000 to 160,000 psi, a yield strength of 
125,000 psi, and a hardness of 30 to 36 Rockwell 
C—without the need for heat-treating. The two 
surfaces that are 0.3800 to 0.3805 inch in diame- 
ter, the center section (0.200 to 0.201 inch in 
diameter), the two connecting fillets (0.35 to 
0.36 in radius), and the 45-degree chamfer on 
one end are all ground in both the roughing and 
finishing operations. 

Originally, it was thought that the parts should 


infeed grinding and 
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be ground in three operations: first, through-feed 
centerless grinding to remove surplus material; 
then, infeed centerless grinding of the center sec- 
tion and adjoining fillets; and, finally, finish- 
grinding of the entire part to final size with a 
diamond-dressed formed wheel. However, it was 
found possible to rough- and finish-grind the en- 
tire part, using crush-forming of the abrasive 
wheel for both operations. This eliminated the 
need for a through-feed operation, and the possi- 
bility of runout between the 0.201- and 0.3805- 
inch diameter surfaces in the rough-grinding op- 
eration. By grinding all surfaces simultaneously 
in both the roughing and finishing operations, 
eccentricity is kept at a minimum. 

In the rough-grinding operation, which is com- 
pleted in eighteen seconds, the center section of 
the blank is reduced in diameter to 0.211 inch— 
a stock removal of approximately 0.185 inch on 
the diameter. This represents a stock removal 
rate of 0.018 inch per second, the remainder of 
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the cycle being required for loading and unload- 
ing. A stock removal rate of 0.001 inch per second 
has been common practice for infeed centerless 
grinding. Total stock removal from all surfaces in 
rough-grinding is about 0.240 cubic inch, repre- 
senting a stock removal rate of approximately 
().023 cubic inch per second. 

A. vitrified-bond, aluminum-oxide abrasive 
wheel of 220 grain size, P grade, and open struc- 
ture is used for rough-grinding. The wheel, when 
new, measures 24 inches in diameter and is 6 
inches wide. It is operated at a surface speed of 
approximately 6000 feet per minute. After rough- 
grinding about 600 work-pieces, the abrasive 
wheel is crush-formed. Each crush forming re- 
duces the diameter of the wheel about 0.004 inch. 

The crush-forming unit is mounted in the 
wheel-spindle housing, with the crush roll being 
hydraulically positioned and mechanically fed 
into the wheel. During crushing, the roll is ro- 
tated at 100 rpm and a total pressure of 3000 
pounds (nearly 600 pounds per lineal inch) is 
applied. The roll is made from Crucible Steel Rex 


Part shown at top is ground from bar stock in two 
infeed, centerless grinding operations. Grinding 
wheels are crushed to the required form. 
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AA, an abrasion-resistant, 18-4-1 high-speed steel 
that is hardened to 64 Rockwell C and ground. 
After the roll has been used to crush-form the 
abrasive wheel about thirty times, it is recondi- 
tioned by grinding. Each reconditioning reduces 
the roll diameter by about 0.001 inch, and the 
roll has a life of at least 100 reconditionings. This 
represents a production of nearly two million 
work-pieces per roll. 

A rubber-bonded abrasive wheel, 12 inches in 
diameter and having an 80 grain size, is used as 
the regulating wheel. This wheel, which has a 
variable-speed drive, is operated at 20 rpm, and 
is trued twice a day by a hydraulically operated, 
cam-controlled, diamond dressing attachment. A 
diamond dresser is also provided for the grinding 
wheel. This is used to rough out the required 
form on a new wheel, thus saving wear on the 
crush roll. 

The same type of abrasive wheels are used for 
grinding and regulating in the finishing opera- 
tion, with the exception that the grinding wheel 
is of 320 grain size. About 0.010 inch of stock is 
removed in this operation, which only requires 
nine seconds. The finish-grinding wheel is crush- 
formed after completing about 3000 parts. A 
specified surface finish of 20 micro-inches is easily 
obtained. 

Spindles for both the grinding and regulating 
wheels are of unit type construction, totally en- 
closed with anti-friction bearings to minimize de- 
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flection during crush forming, which might result 
in out-of-round parts. The automatic cycling unit 
on the centerless grinders is electrically controlled 
and hydraulically actuated to insure constant cy- 
cyle time. 

A high-sulphur content mineral oil, having a 
Saybolt viscosity of 200 seconds at 100 degrees 
F., is used as the grinding fluid. The cutting oil 
is continuously circulated through a magnetic 
separator made by Commercial Filters Corpora- 
tion, the oil passing over a magnetic drum which 
removes metal chips and other ferrous particles. 
Non-magnetic particles settle out, and the separa- 
tor tank is periodically cleaned. 

Clean oil is recirculated threth a Lindholm 
chilling unit, which maintains sie temperature 
of the oil at 55 degrees F. By keeping the heat 
at a minimum, no warm-up period is required 
when starting the machines. A Westinghouse 
Precipitron control unit has also been provided 
to remove oil mist and smoke from the air. Oil- 
laden air is drawn from around the grinding op- 
eration and passed through a filter which strains 
out chips and abrasive particles. Also, the oil-mist 
particles are electrically charged, attracted to col- 
lector cell plates, and accumulated in a sump for 
re-use, while clean air is returned to the shop. 
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MACHINERY’S 
ROBLEM CLINIC 


Mathematical problems in shop work and tool 
design submitted by readers of MACHINERY 


Edited by HENRY H. RYFFEL 


Bend Allowance Facilitates a Trigonometric Solution 


BERNARD PACKER 

















ORIGINAL SHAPE 











Fig. 1. The sheet-metal part at the left is to be lanced and bent as shown at the right. 


The sheet-metal part shown at the left in Fig. 1 is (C+ X)csa=B+E 
lanced and bent in a subsequent operation to the 9. Solving (8) for X, 
dimensions shown at the right. It was required to BoE D 
calculate dimensions X and Y, using A, B, T, a, and 8, x 
which are known. 


C cos a 
COS Oo sind 
10. With X known, the value of G in (5) can be deter- 
SOLUTION: mined. Then, 

l. Referring to Fig. 2, the length of lancing is ll.) A (B + E + G) 
C + X,C being the bend allowance for a bend angle 
of 90 (a + 98). Values for bend allowance are 
given in Macuinery’s Handbook and other reference 








T sin a 
T cos 8 
(C + X) cosa 
3 X sin 9 
: B+E-+G—D 
7. Equating (4) and (6), 
(C + X) cosa B+E+G D 


8. Substituting G = X sin 9 from (5) in (7), 





E 
F 
G 
F 








Fig. 2. Dimensions X and Y are calculated using 
the other dimensions shown. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


Lodge & Shipley Floturn “Chipless’”’ Metal-Forming Machine 


The Lodge & Shipley Co., Cin- 
cinnati, Ohio, has just announced a 
No. 12 vertical Floturn machine 
developed for “chipless” metal- 
forming of high production parts 
ranging up to 16 inches in diame- 
ter and 15 inches in length. This 
unit is new in virtually every fea- 
ture, yet it operates on the same 


Fig. 1. 


principle incorporated in the series 
of Floturn machines introduced in 
1952 by Lodge & Shipley. The 
equipment features an automatic 
cycle which may include auto- 
matic loading and unloading. The 
vertical design, as shown in 
Fig. 1, incorporates radially op- 
posed “Dual-Sincro” rollers which 


Lodge & Shipley vertical Floturn machine for 


chipless” forming of parts up to 15 inches in diameter 


may be seen in Fig. 2. These rollers 
have been designed to eliminate 
deflection and assure extreme ac- 
curacy. Automatic hydraulic tracer 
control is provided to make produc- 
tion of complex shapes a “push- 
button” operation. 

The new machine produces coni- 
cal, cylindrical, contoured shapes 
or combinations of these shapes, 
such as shown in Fig. 3, from flat 
blanks, preformed blanks, or ma- 
chined blanks, working virtually 
any suitable metal or alloy with 
exceptional speed and ease. Among 
typical aircraft and missile, ord- 
nance, scientific, and houseware 
parts already produced are: stain- 
less missile nose cones, copper 
charge cones, alloy-steel motor 
mounts, stainless and aluminum 
mixing bowls, and _ stainless en- 
graved beakers. 

The “Dual-Sincro” roller trade 
name indicates that the metal-flow- 
ing rollers are synchronized; they 
work in the same plane, opposed 
to each other to eliminate deflec- 
tion. The spelling of “Sincro” also 
denotes that the machine works on 
the sine law (where the sine is the 
instantaneous angle between the 
center line of the spindle and the 
tangent to the contour at the point 
of roller contact). Among other ad- 
vantages claimed by the manufac- 
turers for this No. 12 vertical Flo- 
turn is the accessibility of the 
working area, which makes manual 
loading and unloading much easier 
and faster. A skilled operator is not 
required. Setup work has been 
radically simplified so that a repre- 
sentative job can now be set up in 
as little as forty-five minutes. 

\ unique operational feature in- 
corporated in this machine is auto- 
matic compensation for variations 
in blank thickness. It is said that 
variations of as little as 0.003 inch 
may result in unacceptable work- 
pieces when no compensation is 
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material-handling appliances recently introduced 


made for such variations, particu- 
larly on thin-wall pieces. An inter- 
relation between the machine’s ram 
(which holds the work-pieces) and 
the template supports automati- 
cally adjusts template position to 
compensate for the smallest prac- 
tical variation in blank thickness. 
The Floturn machine has proved 
very useful for research and devel- 
opment work in the missile field. It 
can also be used in the experimen- 
tal production of prototype parts 
and scaled-down models of larger 
parts. The machine consists essen- 
tially of a base containing the spin- 
dle and spindle drive with the 
spindle arranged to take mandrels 
(tooling) for particular jobs; lubri- 
cation reservoirs and pumps; and 
coolant tank and pump with acces- 
sories. The column, rising from the 
base which has ways for the car- 
riage and ram, also contains the 


Edited by FREEMAN C. Duston 


Fig. 2. Group of typical parts produced on Floturn machine 


carriage counterbalance. The ram 
carries a built-in live center to re- 
ceive the spindles suitable for vari- 
ous work-pieces. The carriage has 
two synchronized and_hydrauli- 
cally actuated roller slides with 


easily replaced rollers, the action of 
the rollers in forming the part be- 
ing tracer-controlled by individual 
templates. Provision is made for a 
wide range of adjustments. 

At the beginning of the auto- 


Fig. 3. Close-up of Floturn operation performed by machine, Fig. 1, in shaping 
copper charge cone from dimpled blank like one held by operator 
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matic cycle, a combination blank- 
centering device and finished part- 
stripper is in position to receive the 
blank, whether manually or auto- 
matically loaded. When the “cycle 
start” button is pressed, the ram 
spindle clamps the blank to the 
mandrel and the carriage moves 
into the Floturn or “chipless” metal- 
forming position. The spindle starts 
and the rollers begin the forming 
process, under hydraulic 
control. 

At the end or completion of the 
operation, an automatic trip re- 
tracts the carriage and ram and, at 
the same time, actuates the “strip- 


tracer 


per” which removes the finished 
part from the mandrel. All elements 
of the machine return to the load- 
ing position for forming the next 
or succeeding part. 

All electrical control equipment 
for the machine is furnished in a 
floor-mounted cabinet which may 
be remotely located. All hydraulic- 
system elements are mounted on 
the fluid reservoir. The 15-hp mo- 
tor and four pumps are mounted 
on top of the machine and the sole- 
noid valves in a cabinet on the 
side. The main drive-motor is 
rated at 40 hp. 


Circle Item 565 on postcard, page 197 


Buffalo Improved Variable-Speed Drilling Machines 


A redesigned “R-P-Master” vari- 
able-speed drilling machine that 
offers greater capacities and 
torque-controlled power feed in 
addition to many other desirable 
features is announced by the Buf- 
falo Forge Co., Buffalo, N. Y. The 
capacities of these machines for 
drilling in mild steel are 1 inch, 
| 1/2 inches, and 2 inches for the 


Buffalo four-spindle No. 2A R-P-Master drilling machine 
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Nos. 1A, 2A, and 3A models, re- 
spectively. 

Exclusive “R-P-Master” power 
feed consists of an all-geared posi- 
tive feed with a torque device on 
the feed-shaft. This device is fac- 
tory-set for maximum torque. Any 
overload above the torque setting 
causes slippage, preventing dam- 
age to the machine. 


These drilling machines are of- 
fered in one- to six-spindle models 
and are available with standard 
and special accessories. 

Circle Item 566 on postcard, page 197 


Walsh Deep-Throat, Open- 
Back Inclinable Press 


\ No. 65X deep-throat, open- 
back inclinable press of 65-ton ca- 
pacity has been brought out by the 
Walsh Press & Die Co., Chicago, 
Ill. This press can be furnished in 
flywheel and back-gear models 
with strokes up to and including 
7 inches. All regular Walsh fea- 
tures are incorporated in this press, 
such as die-forged alloy tool steel 
balanced and __ precision-ground 
crankshafts, high tensile-strength 
frames, large flange slide, and rug- 
gedness where needed in the de- 
sign of the press frame and other 
component parts. Variable-speed 
drives, fully automatic or one-shot 
grease lubrication, air balancing 
units, and air cushions can be fur- 
nished. 

Circle Item 567 on postcard, page 197 


Walsh deep-throat, open-back inclinable press 
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Sahlin Horizontal 
Press Unloaders 


Two small, horizontal press un- 
loaders have been added to its line 
of press automation equipment by 
Sahlin Engineering Co., Inc., Bir- 
mingham, Mich. One unit, with a 
141/2-inch stroke, is adaptable to 
a number of uses. In one automo- 
tive plant it is being used to re- 
move scrap from inside the die 
area of a press, while in another, 
an unloader with a 161/2-inch 
stroke and a 3-inch lift is employed 
to unload the second stage of a 
two-stage die. 

Both of these horizontal unload- 
ers can be installed on a number 
of press types, and because of their 
compact design are particularly 
suitable for small and gap presses. 
Jaw components are interchange- 


able with standard Sahlin “Iron 


Horizontal press unloader announced by Sahlin Engineering Co., Inc. 


Hand” jaws. Thus fewer replace- 
ment parts need be kept on hand. 
Circle Item 568 on postcard, page 197 


Baush Automatic Machine with Mechanical Lead-Screw 
Feeds for Drilling, Tapping, and Reaming 


Mechanical lead-screw feed for 
drilling, tapping, and reaming is 
an exclusive feature of automatic 
rotary table M-20 machines an- 
nounced by the Baush Machine 
Tool Co., Springfield, Mass. These 


units are designed to reduce main- 
tenance costs, insure steadiness of 
feed, eliminate surge, and lengthen 
the life of tools. Flexibility and 
versatility are also outstanding fea- 
tures of this new equipment. 


Automatic rotary table machine equipped for drilling, tapping, and reaming 
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The machine shown in the illus- 
tration was developed around 
three of the M-20 machines. It is 
equipped with an automatic rotary 
table 124 inches in diameter and 
has four indexing stations. This 
particular machine is set up to han- 
dle the necessary drilling, tapping, 
and reaming of thirty-nine different 
parts of gas meters. The three ver- 
tical multiple-spindle units have 
27- by 40-inch rectangular heads. 
These heads feature completely 
automatic cycling for high produc- 
tions, semi-automatic cycling for 
low production, and a jog cycle for 
setup. 

Each head is bored for thirty- 
two spindles. The thirty-two up- 
per-spindle drivers are 1 1/2 inches 
in diameter, arranged for two 
speeds and a_ neutral position. 
Feed is through ball screws with 
minimum friction from spindle 
gears. Feed can be varied from 
0.005 to 0.090 inch per revolution 
and spindle speeds can be varied 
from 130 to 1050 rpm. The feeds 
and speeds can be disengaged for 
various cycles by merely position- 
ing selector knobs on the heads. 

When a head changes from rapid 
traverse to feed stroke, an electric 
brake holds the lead-screw and 
shuts off the traverse motor, sav- 
ing considerable wear and tear on 
the motor, etc. The spindle drive 
gear rotates a ball nut on the 
locked lead-screw through gearing 
to provide a pre-set feed for the 
tool. 

The machine illustrated has a 
total of ninety-eight spindles and 
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adjustable arms. Its sequence of 
operations is as follows: unload 
and load at the first station; mul- 
tiple-drill at the second station; 
multiple-drill, chamfer, and ream 
at the third station; and multiple 
tap, using master lead-screw, at the 


fourth station. The master fixture- 
holding units and mounting plates 
are equipped with adapters which 
have been designed specifically to 
take care of all thirty-nine different 
parts. 


Circle Item 569 on postcard, page 197 


Duplex ‘“‘Half-Mill” for Gang-Milling Flats on Shafts 


Gang-milling of flats on the op- 
posed ends of short steel shafts can 
be accomplished efficiently on 
a high-production “Duplex Half- 
Mill” developed by the U. S. Burke 
Machine Tool Division, Cincinnati, 
Ohio. The machine simultaneously 
mills ten to twelve shafts. Although 
the cut is light, large cutters are 
used, necessitating slow spindle 
speeds. To achieve this, a flange- 
mounted, 1800-rpm motor attached 
to a worm and worm-wheel (10 to 
1 reduction) speed reducer is em- 
ployed in place of a conventional 
gear-motor. The advantages of 
this arrangement are exceptionally 
smooth operation, very c ympact 
mounting, and extremely low cost. 
Spindle speeds of 86, 112, 143, 218, 
278, and 360 rpm are provided. In 
order to avoid having opposed 
milling cutters machine the ends of 
the same shaft at the same time, 
the Half-Mills are mounted with 
one leading the other by 1 inch. 


Duplex Half-Mill recently brought out by the 
U. S. Burke Machine Tool Division 


The machine shown has an 8- by 
a9 


table ways, and JIC wiring and con- 
trols. The table feed cycle in- 


32-inch table, hardened and ground. 


cludes rapid approach, controlled 
cutting speed and travel, and auto- 
matic rapid return. The U. S. du- 
plex Half-Mill is also available 
with 6- by 23-, 10- by 36-, 10- by 
42-. 10- by 48-, and 10- by 54-inch 
tables, as well as 12-, 18-, 24-, and 
30-inch air-hydraulic or 18- and 30- 
inch full-hydraulic, longitudinal 
table feeds. Numerous other com- 
binations of “building-block” fea- 
tures are available for use with the 
single- or double-column  Half- 


Mills. 
Circle Item 570 on postcard, page 197 


Federal Flying Cutoff Press 


The Federal Press Co., Elkhart, 
Ind., has introduced a flying cutoff 
press for use with rolling mills 
which is said to increase produc- 
tion by as much as 100 per cent. An 
air-clutch control panel synchro- 
nizes the press with the speed of 
the mill and permits the cutting of 
any desired lengths of metal chan- 
nels, bars, angles, moldings, and 
other stock. 

The unit is adaptable to a ma- 
jority of metalworking operations 
because its custom-fabricated base 
permits rotating the press a full 360 
and hydraulic power 
serves to tilt it to any desired angle 
for shape forming. It is available 


degrees, 





with or without the special base 
and in any desired capacity up to 
100 tons. 

Construction features include a 
heavy, one-piece, cast-iron frame 
of high-tensile strength. The ma- 
chine tool grade cast iron used in 
the frames has high compressive 
strength, mass that insures rigidity, 
high vibration-dampening quali- 
ties, and the ability to stand deflec- 
tion without permanent deforma- 
tion of the frame. 

Additional features are: Tim- 
ken bearings; oversize crankshafts; 
solid, web type flywheels; and long 
V-type ways and gibs. 


Circle Item 571 on postcard, page 197 


Flying cutoff press developed for use with rolling mills 
by the Federal Press Co. 
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Long-stroke drilling and tapping units announced 
by Kingsbury Machine Tool Corporation 


Kingsbury Long-Stroke Drilling and 
Tapping Units with Cam Feeds 


Automatic drilling and tapping 
units featuring long strokes with 
cam feeds have been announced 
by the Kingsbury Machine Tool 
Corporation, Keene, N. H. The 
quills of these units when fully ex- 
tended as shown provide strokes of 
t inches on the Models 4 and 5 
units, and 5 inches on the Models 
16 and 17 units. Models 4 and 16 
are drilling units and Models 5 and 
17 are their companion tapping 
units. 

Each unit has a cam feed for ac- 
curate repetition of the work cycle. 
Follower segments make the stroke 
of the spindle double that of the 
feed cam. Different speeds, feeds, 
and strokes are available by chang- 
ing speed and feed gears and the 
feed cam. The Model 4 drilling 
unit with 1/2-hp motor has spindle 
speeds ranging from 750 to 4100 
rpm, and when equipped with 
1-hp motor the range is from 1500 
to 8200 rpm. The Model 5 tapping 
unit with a 3/4-hp motor has spin- 
dle speeds ranging from 465 to 
1415 rpm. The Model 16 drilling 
unit has a spindle-speed range of 
596 to 3500 with a 1 1/2-hp motor. 
The Model 17 tapping unit with a 
l-hp motor has a_ spindle-speed 
range of 368 to 2160 rpm. 

Each drilling unit may be con- 
verted to its companion tapping 
unit by using a different feed cam, 
a reversing motor, and controls to 
reverse them. The tapping units 
can have time cycles as short as 
three seconds. The Models 4 and 
16 drilling units have capacities of 
3/8 and 3/4 inch in cast iron and 
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3/16 and 1/2 inch in forged steel. 
Tapping units Models 5 and 17 
have capacities of 3/8—16 and 
5/8—11 in cast iron, and 5/16—18 
and 1/2—20 in forged steel. 

Each unit has a positive drive 
with friction safety clutch. A rotary 
pump supplies a continuous flow of 
oil. Controls may be either air or 
electric, and are interchangeable. 
Units may be mounted horizon- 
tally, vertically, or at any desired 
angle. A dovetail base on each unit 
fits into a mounting adapter of the 
desired height with a screw for 
lengthwise adjustment. 


Circle Item 572 on postcard, page 197 


**Air-Tracer Pak” for 
Monarch Lathes 


A completely _ self-contained 
“Air-Gage Tracer” unit is now 
available for application to Mon- 
arch lathes built by the Monarch 
Machine Tool Co., Sidney, Ohio. 
Designated as the “Air-Tracer 
Pak,” this equipment can be used 
on Series 60, 61, and 62 Monarch 
machines without any reduction of 
swing capacity. Removal of the 
regular compound rest permits 
quick attachment of the tracer- 
slide assembly to the cross-slide of 
lathes in the field. This assembly 
consists of a hydraulically powered 
tool-slide and a swivel base having 
the proper height and _bolt-circle 
size for application to the lathe 
with which it is to be used. Being 
of the swiveling type, this adapta- 
tion of the Monarch “Air-Gage 
Tracer” has the versatility needed 
to handle more complex turning, 
boring, and facing operations. 

The template support is clamped 
to the front bed “V”. Micrometer 
dials are provided for longitudinal 
and cross adjustment of the tem- 
plate position. A swivel pin on the 
support is used in conjunction with 
a micrometer adjusting bracket for 
quick and accurate template align- 
ment. Appropriate mounting holes 
allow the bracket to be positioned 
properly for both short and long 








Monarch lathe equipped with completely self-contained ‘‘Air-Gage Tracer” unit 
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turning templates and for facing 
templates. 

A portable and completely self- 
contained power unit stands at the 
front of the machine. The hydrau- 
lic pump motor operates on 110- 
volt, single-phase alternating cur- 
rent. A receptacle on the power 
unit base provides for easy connec- 
tion to the electric power source. 
There is also a connection on the 
base for the air supply line. On 


the top of the unit are storage 
brackets to which the tracer-slide 
assembly and template support 
are attached when not in use. Cast- 
ers on the unit make it portable for 
storage or for movement to the 
machine. The hydraulic cylinder 
stroke is 33/4 inches, permitting 
a 5-inch diameter change with the 
tracer-slide set at 45 degrees. Maxi- 
mum template length is 18 inches. 


Circle Item 573 on postcard, page 197 


King Custom-Built Boring Mill for Missile and 
General-Purpose Machining 


The American Steel Foundries, 
King Machine Tool Division, Cin- 
cinnati, Ohio, has just announced 
the newest of many recently built 
King “defense production specials.” 
These custom-built King vertical 
boring and turning machines are 
designed to meet specialized pro- 
duction requirements, while retain- 
ing all standard facilities for 
general-purpose machining. This 
equipment was recently installed in 
one of the nation’s major aircraft 


i 


F y| 


plants, for use in connection with 
the missile program. 

Special facilities incorporated in 
this machine are as follows: swivel- 
ing type aide-head arranged for 
tracer-controlled turning and grind- 
ing operations; grinding attach- 
ment with multiple-speed, pre- 
cision motorized spindle extending 
through side-head ram and _ar- 
ranged to receive interchangeable 
quills and balancing type wheel 
holders and wheel guard with ex- 


fy 


it 
L. 





King custom-built boring mill announced by American Steel 
Foundries, King Machine Tool Division 


haust outlet; and three-position 
tool-holder for side-head, which 
can be readily interchanged with 
grinder quills for turning opera- 
tions. An operator-carrier platform 
is attached to the side-head and 
there is a console control system. 
An electronic, two-dimensional, 
360-degree tracer is mounted on 
the side-head. The template holder 
is arranged to support templates of 
the same type required for work- 
pieces utilizing the full capacity of 
the machine. Universal adjustment 
is provided for the tracer head. An 
electronic, two-dimensional, 360- 
degree tracer is also mounted on 
the rail-head. A template holder 
mounted on top of the rail provides 
for maximum work clearance 
above table. Positioning controls 
for the stylus head are supplied for 
operator convenience. A constant 
surface-cutting-speed attachment 
and constant chip-thickness con- 
trols are applied to both tracer 
heads. Coolant is conducted 
through the rail-head rams. 
Circle Item 574 on postcard, page 197 


Clecomatic Screwdriver- 
Nut Runner 

Automatic starting and stopping 
is a feature incorporated in the 
“Clecomatic,” a screwdriver-nut 
runner designed by Cleco Air 
Tools, Houston, Tex. Exceptional 
speed, economy, and quality con- 
trol are said to result from its use. 
The outstanding feature of this tool 
is an exclusive mechanism which 
automatically starts the air-motor, 
then shuts it off automatically and 
instantly when the screw or nut 
has been tightened to torque speci- 
fications. The operator merely en- 
gages the screw with the finder 
and bit. Following this, the tool 
does the rest. 

The air-motor in this Clecomatic 
tool operates only during the actual 
rundown of the nut. This feature 
saves air and results in less wear on 
the tool. Operator fatigue is less- 
ened by light weight and smooth, 
quiet operation. The accurate, non- 
friction clutch has a “no-drift” ad- 
justment which permits torque to 
be precisely pre-set and positively 
maintained. The tool is available 
in reversing and _ non-reversing 
models for running 1/4-inch free- 
running, No. 10 self-tapping screws. 

Circle Item 575 on postcard, page 197 
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Twin-Shell Molding 
Machine Equipped with 
Rotae Torque Actuators 


Three standard Rotac torque 
actuators, manufactured by the 
Ex-Cell-O Corporation in its Green- 
ville, Ohio, plant are used in the 
fully automatic, Chicopee twin- 
shell molding machine illustrated 
that produces finished shell molds, 
alternately on two stations. This 
machine, produced by Shell Proc- 
ess, Inc., West Springfield, Mass., 
produces molds for two different 
jobs at the same time. It can be 
run with either station inoperative 
and consumes only a minimum of 
power. 

A standard HN-63-1V_ Rotac 
torque actuator is operated at vary- 
ing pressures up to 800 psi, is used 
to rotate the investment chamber 
180 degrees, and to return it at the 
end of the cycle. Two standard 
HN-63-1V Rotac torque actuators 
are used to swing patterns from in- 
vestment to ejection stations. The 
circuit also includes relief valves 


Chicopee molding machine using three Ex-Cell-O Rotac torque actuators 


set to limit the pressure which can 
build up within the actuator and 
other circuit members. 


Circle Item 576 on postcard, page 197 


Two-Dimensional Carriage Tracer for Turret Lathe 


\ hydraulically controlled tracer 
which offers four automatically 
controlled tracing cycles has been 
announced by the Jones & Lamson 
Machine Co., Springfield, Vt. This 


equipment will trace through 180 
degrees of tool travel while turn- 
ing, with the feeding movement 
either toward, or away from, the 
headstock. It will also trace through 


Jones & Lamson two-dimensional carriage tracer for turret lathe 
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180 degrees of tool travel while fac- 
ing, with feed either toward, or 
away from, the spindle center line. 
Roughing and finishing tracing 
tools can be used on the indexing 
square turret. 

Complete size control for diame- 
ter is accomplished with the con- 
ventional, graduated handwheel, 
for either tracing or mechanical op- 
erations. This unit can also be used 
as a taper attachment, and with a 
suitable threading device, will pro- 
duce tapered threads. 

Mounted on the rear of the 
cross-slide carriage, the tracer does 
not interfere with the normal oper- 
ation of the square turret, the hexa- 
gon turret, or with tooling posi- 
tioned at the rear of the cross-slide. 
Templates and stylus are always in 
view of the operator and are clear 
and free from chips and coolant. 

Feed limits range from 1/2 inch 
to 18 inches per minute. When de- 
sired, the feed can be changed by 
a single control even while ma- 
chining. Turning capacity of the 
tracer is the same as the mechani- 
cal capacity of the machine in 20- 
inch increments. The facing capac- 
ity in either turning or facing cycles 
ranges up to a change of 6 inches 
in the radius of the work. This 
tracer is available on the No. 7 
saddle type machines. By removal 
of the ram saddle it can be used 
on ram type lathes. 


Circle Item 577 on postcard, page 197 
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Four Economatics Teamed Up to Process 
Transmission Cases for Tractors 


Although the grouping of indi- 
vidual automatic machines for 
processing a part cannot be con- 
sidered as automation in the strict- 
est sense, a team of four Econo- 
matics recently designed and built 
by Buhr Machine Tool Co., Ann 
Arbor, Mich., has been arranged to 
give many of the advantages pro- 
vided by automation. Because the 
individual machines are simpler 
than an entire line would be, it has 
been easy to introduce new ideas 
in their equipment and use. This 
team of machines, Fig. 1, finishes 
all the openings in both sides and 
both ends of cast-iron tractor trans- 
mission cases shown in Fig. 2. Op- 
erations are completed on one piece 
in each machine, including unload- 
ing and loading, in from 1.6 to 2.8 
minutes. Work on the piece re- 
quiring the 2.8-minute cycle time 
includes a back-boring operation. 

Each of the four machines is 
served by an operator. Hoists are 
used to unload and load the heavy 
work-pieces. The time allowed for 
these operations varies. The fin- 
ished work-piece off the first ma- 
chine is not necessarily the next 
work-piece handled in the second 
machine. Partially finished parts are 
banked between each pair of ma- 
chines. 


Just as transfer machines have 
been used advantageously in teams 
with partially finished work-pieces 
stockpiled between them, it has 
been possible to obtain several ad- 
vantages by using the four sepa- 
rate machines shown in Fig. 1 to 
perform operations necessary in 
processing the work-pieces_ illus- 
trated in Fig. 2. If one machine is 
down for tool changing or mainte- 
nance, the other three can continue 
producing. Separate machines can 
also be arranged in any manner or 
order. This results in the best pos- 
sible work-flow pattern for a par- 
ticular location. It also permits re- 
location of the machines should 
they be converted to other opera- 
tions or other work-piece designs 
at some future time. 

Along with this maintenance and 
positioning flexibility, these ma- 
chines have the advantage of auto- 
matic operation. After a part is 
loaded into any of the machines, 
the operator pushes two buttons 
and all machining operations are 
performed automatically. The basic 
design of each machine is the same. 
There is a welded-steel center base 
with a_ built-in, chip clean-out 
trough. This center base has an 
island to hold a fixture. Horizontal 


wing bases are dowelled and 


bolted to the center base, and each 
wing base carries a standard Buhr 
hydraulic feed unit. 

The first machine rough- and 
semifinish-bores openings in the 
right- and left-hand sides, and the 
bell end of the transmission case. 
This is a three-way machine. An- 
other three-way machine, the sec- 
ond in line, finish-bores the open- 
ings roughed and semifinished on 
the first machine. The third ma- 
chine, also of the three-way type, 
finish-bores opening on the left- 
hand side, and both the bell and 
buckle-up ends of the tractor trans- 
mission case. Precision boring 
heads are individually mounted 
and timing-belt driven on the sec- 
ond and third machines. The 
fourth machine is a two-way type 
with cross-facing heads on both 
hydraulic feed units. Facing tools 
are hydraulically fed out to face the 
buckle-up end and the inner wall 
of the bell end. 

A stationary fixture on each ma- 
chine holds one work-piece. The 
part is loaded between guide rails 
with its top face down and resting 
on hardened and ground pads. It 
is located by two, automatically) 
operated disappearing _ locating 
pins, and is held in position by 
means of a hydraulically operated 
swinging strap clamp. Manually 
operated jacks take up side thrust. 
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Fig. 2. Cast-iron transmission cases for tractors processed by four Buhr Economatics grouped as shown in Fig. 1 
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Fig. 1. (Left) Modu-Lathe of line of machines using ‘building-block’ construction 
brought out by Cleveland Hobbing & Machine Co. Fig. 2. (Right) End view of 
Modu-Lathe bed showing webbing, chip chutes, and massive construction 


Line of Lathes, Automatics, and Chucking Machines 
Using “‘Building-Block”’ Construction 


A line of obsolescence-proof 


lathes, automatics, and chucking 
machines is announced by the 


Cleveland Hobbing & Machine 
Co., a division of Textron, Inc., 
Cleveland, Ohio. These units, using 
modular construction, are said to 
combine super-rigidity with many 
interchangeable production-proven 
components that universally unite 
with any one of six precision, 
heavy-duty headstocks and four 
rigid beds to create machines to 
exactly meet customer require- 
ments. The modular construction 
permits the purchaser to buy only 
what he needs when he needs it 
and permits him to add compo- 
nents or change them at any time. 
Thus, the capitalization cost of the 
base machine is extremely low be- 
cause components in many models 
are considered as tooling with 
tangible advantages in deprecia- 
tion or write-off. 

The components are run in pro- 
duction lots to provide high qual- 
ity at low cost. The headstock and 
bed are of exceptionally heavy 
construction and are designed to 
form a_ structure of maximum 
rigidity when assembled. With the 
use of the super-rigid base machine 
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and a wide selection of heavy- 
duty components, most any pro- 
duction type turning machine can 
be created. All components are 
readily available and fit univer- 
sally, permitting machines to be 
changed over or rebuilt with fac- 
tory-new components quickly and 
economically. 

The Modu-Lathe seen in Fig. 1, 
for example, can be furnished 
with any one of four different 
lengths of beds, one of which is 
shown in Fig. 2. The lathe, as 
shown in Fig. 1, has a 58-inch bed 
with 7- and 14-inch cross-slides 
and _tailstock. 

Cleveland’s six precision head- 
stocks feature high-speed turning 
(speeds up to 5000 rpm are avail- 
able) and extremely heavy housing 
construction using high-tensile cast 
iron for the major walls, which 
are 2 inches thick. Four super- 
rigid beds of varying length uni- 
versally unite with headstocks and 
other components to make various 
types of “Modular Machines.” They 
are available in a range of sizes 
from a 30-inch pedestal type bed 
weighing 1500 pounds to a 140- 
inch bed weighing 6000 pounds. 
Abundant ribbing and exception- 


ally heavy wall sections assure the 
necessary rigidity for the most de- 
manding production requirements. 

Other universally interchange- 
able components include: cross- 
slides, profiling slides; back-off pro- 
filing slides; flat and round 
template positioners; rocking 
cross-slides; indexing  toolposts; 
six-station turrets; indexing type 
boring toolposts; automatic turret 
controls; hydraulic controls; spin- 
dle-indexing mechanisms; tracing 
controls; single compound cross- 
slides; hydraulic tailstocks; multi- 
ple-pass re-cycle controls; thread- 
cutting screws; high-speed collet 
assemblies; two- and_three-roller 
hydraulic follower rests; bar feed- 
ers; thread-rolling, knurling, and 
lettering attachments; two- and 
three-roller hydraulic steadyrests; 
standard motorized components; 
etc. All ways on all components 
are hardened, ground, and replace- 
able. 

Cleveland’s line of Modular 
turning machines, named Modu- 
Trace, Modu-Chuck, Modu-Lathe, 
and Modu-Matic have been de- 
signed and built to insure out- 
standing rigidity, precision, and 
dependability, and to incorporate 
the latest developments in high- 
production machine tools. 
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Bending machine for concrete reinforcement bars announced by Wallace Supplies Mfg. Co. 


Wallace Reinforcement-Bar Bender 


Wallace Supplies Mfg. Co., Chi- 
cago, Ilt., has announced a No, 92 
bender designed to bend concrete 
reinforcement bars up to 2 3/8 
inches in diameter at the rate of 
approximately 7 rpm. The power 
of the twin-cylinder drive of this 
bender is transferred to the shaft 
by super-strength roller chain. Its 
twin cylinders have been arranged 
to guarantee equal force for bend- 
ing in either direction. It is not 
necessary to turn the bar end-for- 
end in making double offset bends. 
A speed-control valve is provided 
to permit bending of high-carbon 
steel bars. 

This machine has a foot-oper- 
ated electric control with two 
pedals—one for right—and one for 


left-hand bending. A degree-of- 
bend selector has four adjustable 
stops in each direction of rotation. 
The stops can be pre-set for the 
desired angles of bend. A 30-hp 
motor may be wired for either 220- 


or 440-volt, 3-phase, 60-cycle alter- 
nating current. The electric control 
circuit is 100 volts. A floor space 
(no allowance for swing bar) 48 
inches by 17 feet 5 inches is re- 
quired. The machine weighs ap- 
proximately 10,000 pounds. 
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Faceplate Lathe for Machining Large, Lightweight Pieces 


Ravensburg faceplate _ lathes, 
with baseplate designed to provide 
an efficient, economical means of 
machining extremely large yet com- 
paratively light work-pieces, are 
now available in the United States 
from the Cosa Corporation, New 
York City. The most economical 
application of these machines is 
said to be in the turning and facing 


Ravensburg faceplate lathe available in this country from the Cosa Corporation 
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of large-diameter work-pieces such 
as missile bodies and steam-turbine 
runner discs. They are also adapted 
for use in the machining of gener- 
ating plant, mining, and shipbuild- 
ing equipment. 

These lathes feature separate 
headstock, baseplate, and bed units 
which can be built to meet specific 
requirements. The headstock is 
supplied with a 12- or 18-step gear- 
box containing hardened and 
ground gears. Alternatively, head- 
stocks are also available with me- 
chanically or electrically controlled 
stepless speed variators. 

Saddle and cross-slide feeding is 
available in either inches per min- 
ute or inches per revolution of 
work. Feed gear drive is from the 
main gear-box by means of a pat- 
ented electrical shaft system that 
eliminates any mechanical connec- 
tion between bed and headstock. 
Thus, only an electric cable is con- 
nected to the separate feed motor 
on the saddle, so that an accurate 
feeding motion is reproduced as a 
function of spindle speed. 
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Fig. 1. Cross Transfer-matic equipped to process aluminum power frames for typewriter 


The upper slide on the cross- 
slide is mounted on a turntable and 
feeds automatically at any angle 
within 360 degrees. The top tool- 
holder slide is hand-adjustable. 
The cross-slide can also be pro- 
vided with an optional hydraulic 
or electronic-hydraulic copying at- 
tachment for accurate reproduction 
of forms or contours from a tem- 
plate. 

The turning diameter over the 
baseplate is 80 to 110 inches. Turn- 
ing diameter capacity over the pit 
depends on the pit depth. The 
weight of unsupported work- 
pieces with the center of gravity 12 
inches from faceplate, which can 
be handled on these machines, 
ranges from 6500 to 20,000 pounds. 
Circle Item 581 on postcard, page 197 


Cross Transfer-matic Equipped for Complete Processing 
of Typewriter Power Frames 


The Cross Company, Detroit, 
Mich., has designed and built a 
pallet type Transfer-matic, Fig. 1, 
which completely processes the 
delicate aluminum die-cast  type- 
writer power frame seen in Fig. 2. 
The power frame, believed to 
be one of the most delicate parts 
ever handled in a transfer machine, 
is being produced at the rate of 
150 pieces per hour. Altogether 
105 broaching, milling, drilling, 
reaming, spot-facing, chamfering, 
and tapping operations are 
formed on each part. 

A number of dimensions on the 
part are held to close tolerances. 
The carriage-support rail seats, for 


per- 


example, must be maintained in a 
plane that is true within 0.001 
inch. The over-all length must be 
held to size within 0.003 inch. The 
shaft holes are required to be in 
line from end to end within 0.001 
inch. Hole locations relative to 
milled surfaces are held within 
0.003 inch and the four broached 
spring seats must be in a plane 
that is accurate within 0.005 inch. 
To maintain these tolerances, parts 
like the one illustrated in Fig. 2 
are processed in two-position pal- 
lets incorporating special power 
clamping fixtures of the design 
shown in Fig. 3. Each part: is. car- 
ried twice from the loading station 


Fig. 2. (Left) Aluminum power frame for typewriter machined at rate of 150 per hour on 
Transfer-matic shown in Fig. 1. Fig. 3. (Right) Pallet of machine shown in Fig. 1, with pro- 
vision for two-position locating and clamping of part shown in Fig. 2 
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through ten machining stations in 
two different positions. Initially, the 
part is processed in the “A” posi- 
tion with the top, bottom, and back 
side exposed to machine units. In 
the second trip, the part is clamped 
in the “B” position with the ends 
exposed to machine units. 

In the first section of the Trans- 
fer-matic, which has five machin- 
ing stations, six rough- and finish- 
milling and a total of forty-seven 
horizontal and vertical drilling, 
reaming, spot-facing, and tapping 
operations are performed on parts 
in both positions. Pallets are then 
transferred to Section II by a 
standard chain-type conveyor. In 
Section II, four angular broaching 
and a total of forty-nine drilling, 
reaming, and tapping operations 
complete the machining. Follow- 
ing these operations, pallets are 
transferred through a_ blow-off 
booth where the parts are air- 
cleaned. Pallets are then returned 
to the load-unload station at the 
head of Section I by conveyor. 


Two precision in-line drilling 
and reaming operations performed 
at Stations No. 4 and No. II re- 
quire special “snorkel type” trav- 
elling guide bushings to prevent 
the tool from wandering between 
holes. In both cases, the holes ma- 
chined are widely separated and 
must be held in line within 0.001 
inch. In both stations, special hy- 
draulically actuated mechanisms 
mounted over machine units de- 
scend and position drill bushings 
when the pallet is located in the 
work station. 

All four spring seats which are 
held in a plane that is accurate 
within 0.005 inch are broached 
simultaneously in a single pass by 
a broaching unit at Station No. 11. 
To minimize distortion and deflec- 
tion of the part during machining, 


high cutting speeds are employed, 
with fine feeds to reduce cutting 
pressures. 

The Cross machine-control unit, 
Toolometers, and programmed 
tool changes serve to minimize 
down time. Where applicable, all 
tooling is of the quick-change, 
pre-set type. To prolong periods 
between tool changes, machining 
operations are flooded with cool- 
ant from a central coolant system. 

For operation at a peak capacity 
of 156 frames per hour over ex- 
tended periods of time, an auxiliary 
load-unload station is provided at 
Station No. 14 at the end of Sec- 
tion II. If a second operator is 
employed, he can assist in un- 
clamping and removing or reposi- 
tioning parts in the pallets. 
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Ingersoll Automatic Cutter Grinder 


Labor savings in the grinding 
room and increased production in 
the machine shop are twin objec- 


Automatic cutter grinder developed by the Ingersoll Milling Machine Co. 
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tives of an automatic cutter 
grinder which has been developed 
by the Ingersoll Milling Machine 
Co., Rockford, Ill. A man can oper- 
ate more than one of these auto- 
matic grinders, thus reducing tool- 
room costs substantially. It is 
claimed that better grinds result- 
ing from mechanical control of the 
grinding action obtained with this 
machine will lengthen cutter life 
and improve accuracy and finishes. 
Thus, more work can be obtained 
from large tools. 

This grinder will do a complete 
sharpening job on a wide range of 
milling cutters since it will grind 
on the outside diameter as well as 
the face and bevel of any cutter 
within its 4- to 20-inch capacity. 
It spin-grinds newly filled cutters 
to size. 

A new dust collection system 
is built into the machine and mov- 
ing parts are given positive protec- 
tion against dirt. As the grinding 
wheel wears, the spindle speed 
automatically increases so that con- 
stant surface speed is maintained. 
The wheel is automatically dressed 
with every stroke. 

The machine was developed 
specifically for grinding a variety 
of inserted-blade carbide cutters 
used in general-purpose, job-shop 
milling. Setups are easily and rap- 
idly changed from one size and 
type of cutter to another. 
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Vertical Honing Machines with Automatic Control 


Two series of vertical honing 
machines, incorporating many im- 
provements, have been added to 
the line of equipment made by the 
C. Allen Fulmer Co., Cincinnati, 
Ohio. The units are of the twin- 
cylinder, cross-head type, which 
made it possible to decrease the 
over-all height of the machines. 
The Model 12 series is available 
with up to 60-inch strokes and up 
to 25-hp motors, while the Model 
18 series offers up to 120-inch 
strokes and up to 35-hp motors. 

Both series include as standard 
equipment the Fulmer “Fulfeed” 
system for controlling the honing 
tools. This system retains the many 
advantages of the mechanical 
brake type honing tools, and in 
addition, provides completely au- 
tomatic and manual remote con- 
trol of tool expansion and retrac- 
tion. Featured are automatic fast 








Vertical honing machine of improved series 
announced by C. Allen Fulmer Co. 
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feed out, timed “spark-out” cycle, 
and retraction of the tool. 

The Fulmer system can be set up 
for automatic operation under con- 
trol of a cycle timer, or of an auto- 
matic sizer. The automatic sizing 
device is of a new, less complicated 
design, providing accurate sizing 
with an inexpensive unit. 


The equipment features com- 
pletely enclosed JIC hydraulic sys- 
tems with larger than normal 
hydraulic reservoirs. The coolant 
system is enclosed within the base, 
and can store two different types 
of honing coolant. Either one is 
available for use without the neces- 
sity of draining the coolant reser- 
voir. 
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Minster Open-Back Inclinable Presses 


A line of improved open-back, 
inclinable presses, designated Se- 
ries I, is now being manufactured 
by the Minster Machine Co., Min- 
ster, Ohio. Variations in the speci- 
fications of these 35-, 45-, and 60- 
ton capacity presses have been lim- 
ited so that this series can be sup- 
plied to meet urgent customer 
needs. Exclusive features include a 
Minster re-circulating lubrication 


system which can be furnished as 
an optional extra. The system con- 
tinuously lubricates main and con- 
nection bearings, gibs, gears, and 
counterbalances. Enclosed within 
the press frame and protected from 
damage, the lubrication system is 
said to lower maintenance and 
cleanup costs and to prolong life. 

Other improved features fur- 
nished as standard are a modified 


Open-back, inclinable press of improved line 
announced by the Minster Machine Co. 





flanged slide which gives a larger 
die area and an exclusive, lower 
connection ball-box adjustment 
consisting of a threaded take-up 
nut. This nut can be adjusted with 
a’ spanner wrench to quickly take 
up a ball-box clearance without 
the time-consuming task of dis- 
mantling the slide. A neoprene 
shield prevents foreign material 
from entering the ball-box bearing 
and eliminates oil splash. 

These units are equipped with 
the Minster patented combination 
air friction-clutch and brake unit 


which provides torque overload 
control, greater tripping efficiency, 
and controlled cycling and inching. 
A centralized control package is 
mounted in a cored recess area at 
the top of the press frame. 

The one-piece, high-tensile alloy 
press frame of cast construction has 
a boxed top to assure rigidity and 
high compressive strength. The 
manually operated inclining mech- 
anism consists of a screw ar- 
rangement located at normal work- 
ing height on the side of the press. 
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Machine Separates Barrel-Finished Parts and Abrasive 


A design principle said to pro- 
vide for more effective screening 
and separation of barrel-finished 
parts and abrasive media has been 
built into a vibrating type separa- 
tor machine recently introduced 
by Roto-Finish Co., Kalamazoo, 
Mich. The unique feature of this 
separator is a vibrating unit which 
imparts high-frequency, low-am- 
plitude vibrations to the screening 
mechanism. This equipment is de- 
signed to permit faster, more effi- 
cient separation and screening of 
processed parts and media sizes. 

A large bed, with a screening 
surface measuring 18 inches wide 
and 48 inches long, presents a 


Roto-Finish vibrating separator 


greater work area than that of 
earlier type machines and does a 
more effective separation job with 
a wider range of parts and media 
sizes and shapes. Another impor- 
tant feature is the separator’s 
adaptability for handling all 
standard screen mesh sizes. Pow- 
ered by a 220/440 volt, 3-phase, 
60-cycle alternating-current motor 
with standard non-reversing push- 
button controls, it comes equipped 
with three screens for most stand- 
ard separating operations. The vi- 
brating unit is completely shock- 
mounted to dampen vibrations in 
the separator. 
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“TM” Idealare Welders 


The Lincoln Electric Co., Cleve- 
land, Ohio, has announced a line 
of industrial arc-welding machines 
designed for manual operation. 
These welders, called the “TM” 
Idealarc, are said to have improved 
arc characteristics and many new 
optional features. It is claimed that 
they can be supplied “tailor-made” 
to suit customer needs at a price 
consistent with large-volume pro- 
duction. The welders are available 
either as alternating-current trans- 
former welders or combination 
alternating- and direct-current rec- 
tifier welders. They have a me- 
chanical, movable-core, reactor 
type of current control and are 
made in NEMA-rated 300-, 400-, 
500-, and 650-ampere sizes. 

Optional features include remote 
control of current and polarity; a 
low-voltage contactor that reduces 
open-circuit voltage when the cur- 
rent is on but the machine is not 
welding; a line contactor (starter) 
with overload protection and either 
a line- or 115-volt push-button; 
and an arc booster that provides a 
current surge during arc striking, 
or power-factor correction conden- 
sers. All optional equipment can be 
mounted inside the welder. The 
machines have a safe 73-volt, open- 


Lincoln “TM" Idealarc welder 
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Monarch Model 20-H Mona-Matic high-speed, automatic cycle lathe with “Air-Gage Tracer” 
and hydraulically powered front carriage and rear slide 


circuit voltage, yet produce a very 
stable arc even with low alternat- 
ing-current amperage. 
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*“Hocut” Synthetic Coolant 


E. F. Houghton & Co., Philadel- 
phia, Pa., has brought out a chemi- 
cal type cutting coolant known as 
“Hocut 237,” for use wherever it is 
feasible to employ water dilution 
of a non-petroleum cutting fluid to 
carry away heat, provide good tool 
life, and prevent rust. This coolant 
is said to be free from rancidity 
and to provide a stable emulsion. 

Forgings for guidance 
being machined at 
greatly increased production rates 
and with longer tool life through 
the use of this coolant. The steel 
being machined is aircraft 4140 in 
the form of forgings about 6 inches 
in diameter and 8 inches long. Op- 
erators had been making rough 
and finish cuts in the 4140 mate- 
rial to produce about 28 finished 
pieces per day. The new coolant 
eliminated the rough cut, thereby 
raising output from twenty-eight to 
eighty pieces per day. 


missile 
systems are 


Circle Item 588 on postcard, page 197 


MACHINERY, April, 1959 


Monarch Automatic Double-Carriage Lathe 
with “‘Air-Gage Tracer” 


A Model 20-H Mona-Matic auto- 
matic double-carriage turning 
lathe, with the front tool-slide con- 
trolled by a 60-degree “Air-Gage 
Tracer,” has been brought out by 
the Monarch Machine Tool Co., 
Sidney, Ohio. The variety of auto- 
matic cycling arrangements avail- 
able on this machine provide high 
productiveness and versatility. The 
hydraulically powered front  car- 
riage and rear slide are designed to 
assure dependable performance. 

The machine is available in cen- 
ter-distance capacities of 18, 30, 
and 42 inches. Swing over the bed 
is 15 inches and over the front slide 
and rear slide ways, 8 inches. Bed 
ways are flame-hardened and 
ground, A two-speed, main-drive 
motor may be applied to the heli- 
cal-geared headstock equipped 
with power clutch and _ brake. 
Eight spindle speeds in each of 
three standard ranges are obtained 
by means of pick-off gears. The 
tailstock has an air-actuated spin 
dle and built-in, heavy-duty, anti- 
friction center. 

Front carriage feed and traverse 


are accomplished by a cylinder 
mounted in the apron. Feed rates 
are infinitely variable from 1 inch 
to 40 inches per minute. Carriage 
traverse is 200 inches per minute. 
Rear-slide feed rate is 1/2 inch to 
40 inches per minute while trav- 
erse is at 90 inches per minute. 
The rear slide has an adjustable 
positive stop to control maximum 
slide travel. The hydraulic power 
unit stands on the floor at the tail- 
stock end of the machine. All cycle 
valving is manifold-mounted. Com- 
pensated feed-rate controllers at 
the front of the unit permit pre- 
setting of each feed for front car- 
riage and rear slide. 

Provision can be made for either 
a one- or a two-cut cycle. Four 
different feeds are available to the 
carriage for use with a single cycle. 
On two-cut cycle lathes one feed 
only may be employed during the 
rough cut while the remaining 
three feeds are available for the 
finish cut. Two-cut cycle machines 
are provided with a selector switch 
for one- or two-cut operations. 
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Kenco Mark II-C punch press with two 
deep-throat punching units 


Double-Ram, Deep-Threat 
Punch Press 


The Kenco Mfg. Co., Los An- 
geles, Calif., has just introduced its 
Mark II-C double-ram, deep-throat 
punch press. This unit consists of 
two 5-ton, deep-throat punch 
presses arranged to permit punch- 
ing to the center of material 25 
inches wide and up to 60 inches in 
length. It employs the new Kenco 
“Cyclo-Safe” roller clutch, which 
made it possible to locate the drive 
centrally between the two vertical 
press units. 

This arrangement eliminates tor- 
sional twist stresses on the crank- 
shaft and allows synchronization of 
the rams and even distribution of 
power throughout the entire area 
of the machine. 

The Cyclo-Safe roller clutch can 
be operated manually or electri- 
cally and can be furnished with 
positive two-hand control. This as- 
sures the safety of the operator and 
precise timing of the clutch which 
facilitates synchronization with 
auxiliary equipment. The Mark se- 
ries presses are available in many 
models which can be engineered 
to meet the customer’s specifica- 
tions for handling a wide range of 
punch press work. 
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Roto-Torque Power 
Attachment 


A Roto-Torque power attach- 
ment designed for easy installation 
on Troyke and other hand-feed 
milling tables has been brought 
out by the M & M Tool Mfg. Co., 
Dayton, Ohio. With this attach- 
ment, rotary tables can be changed 
from hand feed to power feed in 


Roto-Torque attachment brought out 
by the M & M Tool Mfg. Co. 


less than one minute. The Roto- 
Torque attachment has variable- 
speed control so that the table can 
be run at proper milling speeds. A 
switch provides for forward and 
reverse operation. The attachment 
is especially adapted for use where 
a smooth finish on all special form 
work such as radii, contours, cams, 
or cavities is required. 
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Electrostatic Chuck for Holding Any Metal 
or Non-Metallic Work-Pieces 


Electrostatic chucking equip- 
ment recently announced by Elec- 
troforce, Inc., Fairfield, Conn., re- 
sembles standard, magnetic chucks 
in appearance and in the way in 
which they hold work-pieces, but 
operates on entirely new principles 
(covered by basic patents). These 
chucks are said to be the first to 
achieve practical application of 
electrostatic rather than electro- 
magnetic force for chucking small 
parts. 

Any electrical conductor such as 
aluminum, copper, bronze, brass, 
stainless steels, magnesium, etc., as 
well as the ferrous metals, can be 
held on this type of chuck with 
equal efficiency. Also, it is possible 
to chuck ceramics or plastics if 


these are first “flashed” on the hold- 
ing surface with a metallic coating 
as little as five millionths of an 
inch in thickness. 

Basic equipment units in the sys- 
tem consist of the chuck itself, de- 
signed for use on staadard surface 
grinders or adaptable to many 
special requirements; a compact 
power supply which may be lo- 
cated adjacent to the machine; the 
“Dri-box,” in which the work is 
kept moisture-free at slightly above 
room temperature; and the coolant 
pump and filter unit required to 
furnish a supply of clean, dielec- 
tric, non-aqueous coolant. Except 
for the use of this coolant, and 
care in maintaining moisture-free 
and metal-particle-free cleanliness 
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Electrostatic chuck announced by Electroforce, Inc. 


on the holding surfaces, no special 
procedures are required. Work is 
instantly gripped and released by a 
simple control switch. 

There is, of course, no “residual 
magnetism” with this system, 
even when used with ferrous ma- 


DoALL Heavy-Duty 


The DoALL Co., Des Plaines, 
Ill., has introduced a Model C-24 
heavy-duty power saw, which is 
available with a selection of ver- 
satile work-handling devices. The 
basic equipment illustrated com- 
pactly integrates a 24- by 24-inch 
capacity cutting head, main vise, 
hydraulic system, coolant system, 
and movable control console. The 
cutting head is inverted and the 
top portion of the saw band is 
twisted inward. This permits the 
work to be held between the car- 
rier wheels and allows the entire 
assembly to be lowered. A 15-hp 
drive furnishes ample power for 
the tremendous cutting potential of 
the 2-inch wide “Demon” high- 
speed steel saw band recently de- 
veloped by DoALL. A hydraulic 
motor drive assures efficient de- 
livery of this power to the drive 
wheel and provides a variable 
speed range of 20 to 200 feet per 
minute, saw-band velocity. 

The controls for the drive are in 
a movable console. This enables 
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terials. The equipment operates on 
standard 110-volt, 60-cycle, alter- 
nating single-phase current from a 
three-wire grounded circuit. Total 
power consumption is approxi- 
mately 250 watts. 
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Band Cutoff Machine 


the operator to view the work 
from his control station. A ta- 
chometer and _ infinitely variable 
speed and feed controls enable him 
to carefully monitor the operation 
for maximum cutting rates and 
saw-band life. 

Among the new features is a 
built-in chip-conveyor system that 


automatically clears away the 
chips, thoroughly drains them, and 
then discharges them into a suit- 
able container. Unlike fixed saw 
guides that must be carefully ad- 
justed for proper clearance, the 
Model C-24 uses hydraulic guides 
that automatically apply uniform 
side loading to the saw band. 
Flood coolant is provided by a 
25-gallon capacity re-circulating 
system. Vise jaws and bed are 
faced with hardened, replaceable 
wear pads. 

The feature that adapts the 
Model C-24 to many diverse ap- 
plications is the wide combination 
of work-handling equipment 
which is available. Each basic 
machine includes a roller table on 
the “load” side of the saw band 
with or without powered rollers. 
Up to 60 feet of powered conveyor 
tables can be added to both the 
“load” and “unload” side of the 
basic machine, and _ additional 
runout tables can be added to the 
motorized units as far as required. 
The powered conveyor tables are 
reversible and controlled from the 
main control console. Either 
standard 3400-pound or heavy- 
duty 10,000-pound capacity rollers 
may be specified, and they may be 
hardened and ground for severe 
applications. 

Another useful work-handling 
feature is the hydraulic lift rollers. 
These are located in place of the 
standard rollers nearest the vise 
bed on either “load” or “unload” 
side. From the control console the 
operator can raise these rollers 
1 inch. This clears the vise bed 
when moving work into position. 
Circle Item 593 on postcard, page 197 


DoALL Model C-24 power saw for heavy cutoff jobs 








Fig. 1. Heavy-duty centerless belt grinder for precision grinding and finishing rod or tubular stock 


Engelberg Heavy-Duty Centerless Belt Grinder 


Centerless belt grinders de- 
signed for precision grinding and 
finishing of rod or tube stock are 
being introduced by Engelberg, 
Inc., Syracuse, N. Y., in heavy- 
duty, standard, and long-bar mod- 
els. The Model No. 8132-HD 
heavy-duty grinder, Fig. 1, fea- 
tures a large work-piece capacity, 
a powered outboard-support pack- 
age, and an automatic 
feed mechanism. This machine 
will accommodate stock from 1 
inch up to 9 inches in diameter, 
and up to any length. Average 
through-feed rates at a 4-degree 
helix angle setting of the regu- 
lating wheel and _ power-feed 
stands vary from 2 1/2 to 20 feet 
per minute. Advantages claimed 
for this model are: capacity for 
exceptionally single-pass 


reverse- 


heavy 


Fig. 2. Close-up of outboard supports 
on centerless belt grinder (Fig. 1) 
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stock removal; production of qual- 
ity finishes; and ability to hold ex- 
tremely close tolerances on fer- 


rous and non-ferrous metals as 
well as other materials. 

The outboard-support mecha- 
nism has a main power unit with 
a 7 1/2-hp variable-speed motor. 
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This motor drives an alternating- 
current generator and seven 60- 
cycle, 1l-hp  maximum-output 
“slave” drive units. The slave units 
drive the regulating wheel and 
power feed stands. The power unit 
generates adjustable frequency al- 
ternating-current power which is 
fed to all the slave drive units. As 
the frequency generated by the 
power unit is adjusted, it causes 
the speed of all the slave motors 
to change at the same time. The 
frequency generated by the vari- 
able-speed power unit thus deter- 
mines the speed of the slave units. 
The number of outboard-support 
stands is variable to suit work. 

In a typical grinding sequence, 
tube or rod stock is loaded onto 
the outboard supports seen in the 
close-up view, Fig. 2, and is auto- 
matically presented to the abra- 
sive belt for grinding by the 
powered supports working in con- 
junction with the regulating wheel. 
When the grinding cycle is com- 
pleted the through-feed motion of 
the part trips a micro-switch con- 
trol which may be stationed at 
any point along the outboard sup- 
ports to accommodate work of the 
length being handled. This auto- 
matically changes the helix angle 
of the outboard-support power 
units, as well as the regulating 
wheel, causing the direction of the 
feed to be reversed. The number 
of subsequent grinding passes is 
determined by the amount of 
stock to be removed. 

Stock-removal rates are high, 
the rate depending on the appli- 
cation. For example, in the proc- 
essing of 416 stainless-steel bars, 
5.060 inches in diameter by 10 
feet in length, the machine re- 
moves 0.018 inch of stock per pass 
at a feed rate of 70 inches per 
minute or a total stock removal of 
approximately 3 pounds of metal 
per minute. 

The abrasive belt is 8 by 132 
inches and has a speed of 4500 
surface feet per minute. Equip- 
ment includes an air-belt tension- 
ing mechanism; a 50-hp belt drive 
unit with all electric controls; a 
complete recirculating system of 
200-gallon capacity; a 1/2-hp cool- 
ant pump; and a regulating wheel 
13 inches in diameter by 8 inches 
wide. 


Circle Item 594 on postcard, page 197 


MACHINERY, April, 1959 


Hill Double-End Transfer Machine for Processing 
Ends of Tubular or Solid Stock 


An automatic, double-end trans- 
fer machine that can perform up to 
six metal-forming or metalworking 
operations at high-production rates 
on each end of tubular or solid 
round stock is now available from 
Walter P. Hill, Inc., Detroit, Mich. 
This unit, equipped as shown, will 
handle stock up to 2 inches in di- 
ameter and will cycle at a maxi- 
mum production rate of 3600 
pieces per hour. Stock is fed to the 
machine conveyor from a maga- 
zine or factory conveyor, carried 
through the machining or forming 
stations by the transfer mechanism, 
and deposited on another exit con- 
veyor or tote box in a completely 
automatic process. Such operations 
as_ milling, centering, — boring, 
threading, deburring, cutoff, spin- 
ning, flaring, press-forming, form- 
ing, and de-dimpling can be per- 
formed in combination on ferrous 
or non-ferrous parts on this high- 
speed machine. 

The hydraulically operated, elec- 
trically controlled machine consists 
of two opposed, motorized power 
heads mounted on a fabricated- 
steel base that encloses the hy- 
draulic power unit and electrical- 
control panel. The heads can be 
positioned along the base on slides 
so that work in lengths varying 


from 1 foot to 10 feet can be han- 
dled by one machine. Parts up to 
50 feet long can be processed on 
equipment of this type. 

A transfer mechanism, consisting 
of a chain conveyor operated by a 
hydraulic cylinder-actuated, posi- 
tive index mechanism, moves the 
parts from station to station be- 
tween the two power heads. Each 
end of the chain conveyor is at- 
tached to a power head, thus pro- 
viding automatic length adjust- 
ment for the transfer mechanism as 
the heads are moved apart or 
closer together to accommodate 
parts of different lengths. The 
parts are positioned in approximate 
machining location by the transfer 
mechanism. Hydraulic cylinder- 
operated clamps on the front of 
each of the power heads grip the 
outside diameter of the parts for 
accurate positioning in front of the 
machining or forming spindles. 

Hill double-end transfer ma- 
chines of the type shown are made 
in a variety of sizes within the 
basic design to suit individual part- 
production requirements. All elec- 
trical and hydraulic controls of this 
transfer machine conform to JIC 
standards. 
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Hill double-end transfer machine equipped to spin and form both ends of 
stock for chair legs at a rate of 1200 pieces per hour 








4-spindle Magnamatic Multi-runner. 


. 
CP Multi-runner makes installing i 
18 cylinder head bolts a one-shot 


operation. 4 
4 














18-spindle Multi-runner drives 5%,” bolts on transmission 
oil pan assembly. 


4-spindle Multi-runners make fast work of installing front m 


4-spindle Magnamatic 
Multi-runner sets cap 
screws on window 
regulator to uniform 
tightness, then re- 
leases instantly. 


PUT “EXTRA QUALITY” INTO YOUR 
PRODUCT when you use 


CP MAGNAMATIC Multi-runners 


Put CP Magnamatic Multi-runners in the 
hands of your assembly operators and every 
fastener—on every unit—will be run to the 
proper torque. You don’t have to do “follow- 
up” tightening by hand. You can spot check 
instead of checking every unit. You can hold 
your quality while you cut your time. 
Even inexperienced operators drive nuts, 
bolts and studs to exactly the prescribed 
torque, because every Magnamatic spindle 
has a patented clutch that disengages when 


Chicago Pneumatic 


Pneumatic Tools * Air Compressors * Electric Tools * Diesel Engines 
Rock Drills * Hydraulic Tools * Vacuum Pumps « Aviation Accessories 


For more data, circle this page number on inquiry card 


proper torque is reached. Despite variations 
in air pressure and motor wear, these clutch 
settings seldom require readjustment. 

You can get Magnamatic Multi-runner 
units in five basic sizes, each adjustable 
within a wide range, handling torques from 
Y% to 350 foot pounds, 


eeeeeeeeseeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeees 


Chicago Pneumatic Tool Company, Dept. M-2 
8 East 44th Street, New York 17, N. Y. 


([] Please send me FREE Bulletin 580. 


0) Have representative call. 
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Morris four-way indexing, drilling, and tapping machine 


Morris Indexing, Drilling, and Tapping Machine 


A four-way, vertical indexing, 
drilling, and tapping machine 
manufactured by the Morris Ma- 
chine Tool Co., Cincinnati, Ohio, 
features a 20-inch square fixture- 
mounting area. This area is raised 
and lowered automatically to va- 
rious machining stations. The 
equipment, developed for a motor 
manufacturer, accommodates ten 
different motor-frame bracket sizes 
(182 to 326). It utilizes three Mor- 
ris 12-inch, way type hydraulic 
drill units and an Air-Oil-Matic 
drill unit equipped with a turret 
head. The machine performs 2] 
drilling and 21 tapping operations 
in one completely automatic cycle. 

The operator simply loads the 
part into the fixture and presses 
the cycle starting button. In the 
lower position, the three-way type 
units drill and retract. After drill- 
ing a maximum of 20 holes in the 
first, second, and third stations, the 
machine indexes hydraulically in a 
vertical direction to the second 
position, The three-way type units 
in the upper sections drill and re- 
tract; the vertical Air-Oil-Matic 
unit drills, retracts, turret indexes. 
taps, retracts, and turret indexes to 
the original position. A maximum 
of 20 holes is tapped and one 
hole drilled at the four stations in 
the upper position. The machine 
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then indexes back to the lower 
position and is unclamped for un- 
loading. 

The completely automatic cycle 
takes only 30.5 seconds. To adjust 
the fixture to the different frame 
sizes, the operator simply inter- 
changes the fixture adapter plate, 
which compensates for the various 
center-line heights of the parts, and 
adjusts the clamping fingers. Slip 


spindle heads are utilized to facili- 
tate altering of the various spindle 
centers required. Drill sizes range 
up to 5/8 inch in diameter. 
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Automatic Welding 
Equipment 


A very flexible manipulator is an 
outstanding feature of automatic 
welding equipment announced by 
Miami Specialties Co., Troy, Ohio. 
It consists of a vertical mast and 
horizontal boom mounted on a 
base of either the pedestal or cy- 
lindrical type. The boom is fabri- 
cated of tubular steel with ma- 
chined, steel guideways and rack 
gear. It has infinitely adjustable 
travel speeds from 10 to 150 inches 
per minute and is powered by a 
1/4-hp, 110-volt, direct-current 
motor. Maximum clearance of the 
boom is 42 inches and the effective 
weld length is 42 inches. 

The mast is also made of tubular 
steel with a gear rack attached to 
provide for vertical movement of 
the boom on the mast. The vertical 
lift speed is 12 inches per minute 
through a double-worm, §gear- 
reduction gear-box powered by a 
1/4-hp, 110-volt direct-current mo- 
tor. The mast will pivot 360 de- 
grees and can be locked in any 
position. A limit switch prevents 
overtravel in the vertical 

(Continued on page 202) 


down 


Automatic welding equipment announced by Miami Specialties Co. 
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Five parts for the cost of one! 


Fast changeover too! 





These 7 standard Natcos do it for Dictaphone! 


Costs toppled 81°;, savings exceeded $1.00 per part 
when Dictaphone Corporation, Bridgeport, Conn., 
switched from gang drill production to this line of 
seven high-production H-6 Natcos. Standards, not 
specials. They quickly convert when models change; 
and replacement parts for old models can be run on the 
same line with minimum time for changeover. 


Dictaphone’s part is a magnesium main frame for its 
Time-Master dictating machine. It calls for drilling 


Under the cover of 
the Time-Master *, 
. . . profits in 97 holes. 


97 holes and performing 150 secondary operations— 
reaming, tapping, counterboring and countersinking 
on most of them. The seven multi-spindle Natcos 
handle all but 16 of these operations. 


Besides increasing production 81 per cent, the seven 
Natcos eliminate skipped and creeping holes, and 
maintain close tolerances. Natco tooling locates the 
magnesium parts without warping stresses. 


On the Natco H-6, the slip plate is the key to flexi- 
bility. For example, Dictaphone transferred four 
Natcos from other assignments, simply by fitting them 
with new slip spindle plates and, of course, new 
fixtures. Three new Natcos filled out the line. 


Natco H-6 and other multi-spindle drilling machines 
are available in models from 1 hp with 10 spindles 
to 50 hp with up to 72 spindles. Write today for com- 
plete details or see your Natco representative. 


NATIONAL AUTOMATIC TOOL COMPANY, INC., RICHMOND, IND. 





MACHINERY’S DATA SHEET 





AMERICAN STANDARD INSERTED-BLADE MILLING CUTTER BODIES—5 
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Table 5. Cutter Bodies for Face Mills with Inserted Blades Series 50 








General Dimensions Driving Slot Bolt Holes 





Diameter Width Diameter Length of | Diameter Drill and 


of of : Bolt Holes of Counterbore 
Cutter Cutter Width | Depth Min. Circle Min, 


D Eis K J E S S 


8 2 to 3% 17/32 7/8 21/32 | 29/32 
9 2 to 3% 17/32 7/8 21/32 | 29/32 
10 2 to 3% 17/32 7/8 21/32 | 29/32 
12 2 to 3% 17/32 | 7/8 21/32] 29/32 


All dimensions given in inches. 
































*Optional with cutter manufacturer within range given. 
Tolerances are given on the following page. 


Extracted from American Standard Inserted Blade Milling Cutter Bodies (ASA B5.23—1958), with permission of publisher, the 
American Society of Mechanical Engineers, 29 W. 39th St., New York 18, N. Y. 
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Five parts for the cost of one! 


Fast changeover too! 





These 7 standard Natcos do it for Dictaphone! 


Costs toppled 81°7, savings exceeded $1.00 per part 
when Dictaphone Corporation, Bridgeport, Conn., 
switched from gang drill production to this line of 
seven high-production H-6 Natcos. Standards, not 
specials. They quickly convert when models change; 
and replacement parts for old models can be run on the 
same line with minimum time for changeover. 


Dictaphone’s part is a magnesium main frame for its 
Time-Master dictating machine. It calls for drilling 


Under the cover of 
the Time-Master *, 
. .. profits in 97 holes. 


* Registered trademark of Dictaphone Corporation ~ 


97 holes and performing 150 secondary operations— 
reaming, tapping, counterboring and countersinking 
on most of them. The seven multi-spindle Natcos 
handle all but 16 of these operations. 


Besides increasing production 81 per cent, the seven 
Natcos eliminate skipped and creeping holes, and 
maintain close tolerances. Natco tooling locates the 
magnesium parts without warping stresses. 


On the Natco H-6, the slip plate is the key to flexi- 
bility. For example, Dictaphone transferred four 
Natcos from other assignments, simply by fitting them 
with new slip spindle plates and, of course, new 
fixtures. Three new Natcos filled out the line. 


Natco H-6 and other multi-spindle drilling machines 
are available in models from 1 hp with 10 spindles 
to 50 hp with up to 72 spindles. Write today for com- 
plete details or see your Natco representative. 


NATIONAL AUTOMATIC TOOL COMPANY, INC., RICHMOND, IND. 
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Table 5. Cutter Bodies for Face Mills with Inserted Blades Series 50 








General Dimensions Driving Slot Bolt Holes 





Diameter Width Diameter Length of | Diameter Drill and 
of . Bolt Holes of Counterbore 
Cutter Width | Depth Min, Circle Min. 
D K J | E Cc S 
8 2 to 3% 17/32 7/8 21/32 29/32 
9 2 to 3% 17/32 7/8 21/32 | 29/32 


10 2 to 3% 17/32 7/8 21/32 | 29/32 
12 2 to 3% 17/32 7/8 21/32 | 29/32 


All dimensions given in inches. 
































*QOptional with cutter manufacturer within range given. 
Tolerances are given on the following page. 


Extracted from American Standard Inserted Blade Milling Cutter Bodies (ASA B5.23—1958), with permission of publisher, the 
American Society of Mechanical Engineers, 29 W. 39th St., New York 18, N. Y 
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Table 6. Dimensional Tolerances 





Outside Diameter, Tolerances 








Type of Cutter | Dimension Letter| Size Range Direction Tolerance 





Shell End Mills D | All Sizes Plus 1/8 
Half Side Mills | All Sizes Plus 1/8 
Slotting Cutters D All Sizes | Plus 1/8 
Face Mills D | All Sizes Plus | V8 











Cutter Width (or Length), Tolerances 


Shell End Mills | T | AllSizes | Plus | 1/8 
Half Side Mills T | All Sizes | Plus 1/8 





Slotting Cutters . All Sizes Plus -002 
Face Mills 7 All Sizes Plus 1/8 


4 





Length of Bearing (or Bolt Holes), Tolerances 





Shell End Mills E All Sizes Plus 1/32 
Face Mills E | All Sizes | Minus 0 








Diameter of Hole, Tolerances 





Shell End Mills H | All Sizes Plus 001 





Slotting Cutters H 
Face Mills H 





Half Side Mills H | All Sizes | Plus | .001 


All Sizes Plus |} .OOL 
All Sizes | Plus ; .001 





Drive Slot, Width, Tolerances 


Shell End Mills K | All Sees | Plus not less than| .008 
| 








Plus not more than) .012 
All Sizes |Plus not less than| .008 
| Plus not more than, .012 





Face Mills K 





Drive Slot, Depth, Tolerances 





Shell End Mills J | All Sizes Plus 
Face Mills J | All Sizes Plus 











\ll dimensions given in inches. 


These tolerances apply to dimensions given in Tables 1 to 5. 


Extracted from American Standard Inserted Blade Milling Cutter Bodies (ASA B5.23—1958), with per- 
mission of publisher, the American Society of Mechanical Engineers, 29 W. 39th St., New York 18, N. Y. 


MACHINERY, April, 1959 








Drunken Helix Apprehended Electronically! 


What is Drunken Helix? In screw threads it is the deviation in the true path of the thread spiral or helix. 


This enemy to thread accuracy, this thief of produdt tolerances, has long been under surveillance by 
precision gage-makers. But no practical method has been known for quickly taking its measurement. 


Now, GREENFIELD announces an all electroni 


detective which not only determines the presence 
of helix drunkenness but also makes a tape re 


cording of it! Now we can tell the exact amount 
(.000020” resolution) and the exact location of dkunkenness with a permanent record for reference! 


Driving probe may be shifted through 90° quadran} to measure drunkenness occurring at other than 
180° span. Includes facilities for isolating eccentricify, ovality and other P.D. errors, from drunkenness. 


May we send a GREENFIELD gage expert to expin the capabilities of this amazing device? 


ONE DEMONSTRATION SAVED A CUSTOMER 


300 PIECES OF PRODUCT CONDEMNED TO 
THE JUNK HEAP BY DRUNKEN GAGES. 


GREENFIELD 
° TAP & DIE 








GREENFIELD, MASSACHUSETTS 
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But, business today is 

going places in the 

luxurious comfort 

of swift, sleek modern 

air liners. At the 

same time many a “modern” 
shop is operating with flying 
machine era tooling! 


From airplanes to earth 
satellites, modern products require mod- 
‘ern tooling. No matter how good your die heads seem to 
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3. Drop in mailbox . . . we'll do the rest. 





NEW CATALOGUES 





ALUMINUM Reynolds Metals Co., 
Richmond, Va. Booklet providing com- 
plete data on machining practices, tool 
angles and designs, and tcol materials 
for use in the machining of aluminum. 
Proper speeds, feeds, lubricants, and cut- 
ting compounds are explained fully. 
Copies of “Machining Aluminum’ can 
be obtained by writing on company let- 
terhead to Reynolds Metals Co., Dept. 
PRD-3, Box 2346, Richmond 18, Va. 


MULTIPLE-PURPOSE UNIT—Kearney & 
Trecker, Milwaukee, Wis. Manual en- 
titled “‘How to Evaluate MILWAUKEE- 
MATIC,” giving information on how to 
evaluate a new tool and its concept versus 
present conventional machines and meth- 
ods. Copies are available to persons re- 
questing it on their company letterhead 
from Kearney & Trecker, 6784 W. Na- 
tional Ave., Milwaukee 14, Wis 


GROUND FLAT STOCK—Industrial Prod- 
ucts Division, Brown & Sharpe Mfg. 
Co., Providence, R. |. Bulletin No. M80, 
a combination catalogue and price list 
showing the availability of the company’s 
complete line of precision-ground tool 
steel and low-carbon ground flat stock. It 
describes characteristics and benefits of 
the exclusive ‘‘Ready Mark” precision- 
ground tool steel, pre-colored blue for oil 
hardening and maroon for air-hardening, 
and available at no price premium over 
the cost of plain tool steel ........501 


CUTTING TOOLS—Kennametal _inc., 
Latrobe, Pa. 64-page pocket booklet 
(Manual No. 7), designed to help machine 
operators, tool-layout and _ tool-mainte- 
nance men in the selection, application, 
and maintenance of the company’s ce 
mented-carbide cutting tools, which has 
been reprinted in a 1959 edition. Princi- 
pal changes and additions include revision 
of the grade and cutting-speed table to 
incorporate harder carbide grades, and 
revised recommendations for machining 


WOMOUS WUOUGTICIS. 2. occ bcc ee 502 
AUTOMATION EQUIPMENT — Radio 
Corporation of America, Industrial and 
Automation Division, Detroit, Mich. 


Folder containing descriptions and speci- 
fications of a wide variety of ‘‘building- 
block’’ type automation machines for 
mechanizing and integrating production 
and assembly operations. These include 
floor feeders and orientors, rotary hop- 
pers, self-compensating grinder controls, 
etc. 0 


ABRASIVE-RESISTANT ALLOYS — Cli- 
max Molybdenum Co., Division of Ameri- 
can Metal Climax, Inc., New York City. 
Booklet entitled ‘“The Role of Molyb- 
denum in Abrasion Resistant Materials’’ 
describes in detail the three general types 
of abrasive wear—gouging, grinding, and 
scratching. The proper selection of mate- 
rial for particular types and conditions 
of wear is also covered 
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SWITCH DEVICES—AMicro Switch, Free- 
port, Ill., a division of Minneapolis- 
Honeywell Regulator Co. Catalogue 67, 
titled ‘‘Series 2 Lighted Indicator and 
Pushbutton Switch Devices,’’ describing 
modern, efficient control panels, a new 
system of devices offering versatility in 
combined indication and control. Parts 
simply snap together to form combina- 
tion switch-indicator devices. 505 
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SHEAR FASTENERS—Standard Pressed 
Steel Co., Jenkintown, Pa. Two bulletins 
(Forms 2477 and 2478), covering shear 
fasteners which are as much as 70 per 
cent stronger than present aircraft 
standards. The aircraft bolts and their 
companion lock-nuts are described as 
able to save as much as 50 per cent in 
shear-bolt weight alone in aircraft and 
missile designs. Fasteners are offered in 
two series, for applications to 550 de- 
grees F., or to 900 degrees. ....... 506 


ELECTROLYTIC MACHINING—Anocut 
Engineering Co., Chicago, Ill. Bulletin 

lo. 130, presenting information on re- 
sharpening of milling cutters. It gives 
data on how Anocut cuts costs of cutter 
grinding, how the company facilitates in- 
stallation of its automatic, electronically 
controlled power-supply unit, etc. .. .507 


ALLOYS—Haynes Stellite Co., Division of 
Union Carbide Corporation, Kokomo, Ind. 
Booklet presenting corrosion-resistance 
properties of Haynes alloys. Charts and 
graphs show penetration rates for the al- 
loys in over 250 corrosives. The booklet 
provides a quick reference for Hastelloy 
alloys, Haynes alloy No. 25, and Multi- 
met alloy. 
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PNEUMATIC GRINDERS—Thomas C. 
Wilson, Inc., Long Island City, N. Y. 
Catalogue PT-58, providing data on the 
company’s recently introduced line of 
portable pneumatic grinders with auxil- 
iary equipment. The new line, including 
both powerful horizontal grinders and 
high-speed die grinders, is designed for 
a wide range of industrial operations. 509 


BEARING LUBRICATION — Miniature 
Precision Bearings, Inc., Keene, N. H. 
Manual discussing lubrication of minia- 
ture instrument bearings. It is the first of 
its kind in the miniature-bearing indus- 
try. It supplies data and information con- 
cerning the various types and brands of 
oils and greases available to bearing de- 
Rn eS ere ero ae 510 


AVAILABLE FACILITIES—tTextile Ma- 
chine Works, Reading, Pa. Booklet pre- 
senting a complete line of machine tools: 
milling machines, lathes, and chucking 
equipment, boring mochines, drills, screw 
machines, etc. It also gives information 
on TMW’‘s foundry with its hot blast cu- 
polas, gas and electric furnaces, etc. 511 


GRINDING AND BUFFING—Cincinnati 
Electrical Tool Co., Cincinnati, Ohio. 
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Catalogue 59, containing descriptive in- 
formation, illustrations, and specifica- 
tions on pedestal, snagging, disc, and 
lathe grinders, as well as carbide tool 
grinders, buffing and polishing lathes, 
Ce GOHECIING, GUE. noes cs ceccsess 512 


CARBIDE TOOLS—Wvilley’s Carbide Tool 
Co., Detroit, Mich. Catalogue MT-059, 
presenting carbide-tool products and giv- 
ing complete data and prices for solid- 
carbide standard blanks, indexable 
“throw-away’ inserts, on-end inserts, 
Willey’s Pentagon indexable inserts and 
tool-holders, and standard ‘‘brazed-on’’ 
single-point tools. 


ALLOYS AND ALUMINUM—Reynolds 
Metals Co., Richmond, Va. Brochure fea- 
turing the company’s aluminum mill 
products, giving complete specifications 
for the hundreds of alloys and forms of 
aluminum available. A bibliography pro- 
vides a guide to related literature and 
movies also available from Reynolds. 514 


HYDRAULIC COMPONENTS—tLenz Co., 
Dayton, Ohio. Catalogue featuring flow 
charts, JIC piping, and helpful informa- 
tion for engineering and maintenance de- 
partments. It contains complete data on 
the Lenz O-ring seal tube fittings, flare 
fittings, pipe fittings, tube benders, and 
other hydraulic components. ...... 515 


VERTICAL FOUR-SLIDE—Machine Di- 
vision, Torrington Mfg. Co., Torrington, 
Conn. Bulletin UB-3 Verti-slide vertical 
four-slide machine. The UB-3 features 
advantages in high production, accuracy, 
and rapid setup previously difficult to ob- 
tain in this type of wire-forming equip- 
ment. A_ specifications table is_ in- 
cluded. 


CUTTING FLUID—E. F. Houghton & 
Co., Philadelphia, Pa. Folder entitled 
“The Evolution of a Modern Cutting 
Fluid,’’ describing the development of 
coolants from water to oil to fortified 
petroleum bases, then to heavy-duty, 
water-soluble concentrates, and now to 
chemically conceived coolants containing 
no petroleum. “‘Hocut 237” is the new 
product featured. 2 


GEAR FINISHER—Michigan Tool Co., 
Detroit, Mich. Bulletin 870-C-58, pre- 
senting a number of new design features 
that improve the operation of the com- 
pany’s 870-C internal-gear finisher. It 
describes how this machine can be used 
for either conventional transverse or 
plunge shaving of internal gears. ..518 


ALLOY—Haynes Stellite Co., Division of 
Union Carbide Corporation, New York 
City. Booklet pertaining to ‘Hastelloy”’ 
alloy C. Chemical, physical, and me- 
chanical properties, along with a guide to 
corrosion resistance, are presented 
through the use of charts and graphs. 
High-temperature properties are abt 


GEAR SHAVING—AMichigan Tool Co., 
Detroit, Mich. Brochure (870-A-58), de- 
scribing two rotary, external-gear finish- 
ing machines. Underpass, modified un- 
derpass, and transverse gear-shaving 
methods are illustrated and a short dis- 
cussion on crown” shaving is _ pre- 
sented. . ae 


FASTENERS—AMidland Screw Corpora- 
tion, Chicago, Ill. Folder illustrating 
standard, special, aircraft, and packaged 
fasteners. It also shows Midland’s cold- 
heading facilities and plant locations. 
Color illustrations are supplied. ....521 





PRESSES—K. R. Wilson, Inc., Arcade, 
N. Y. Bulletin No. 95-D, introducing the 
modernized and expanded line of KRW 
four-column, single-action hydraulic 
presses. Specifications are given for forty- 
eight models (either up-acting or down- 


acting) ranging in capacities from 25 to 
1000 tons. 


AIR CONTROL VALVES—Hannifin Co., 
Des Plaines, Ill. Catalogue, entitled 
" Valve Finder,’’ featuring an informative 
discussion of air valves and their selec- 
tion together with condensed catalogue 
listing of all Hannifin valves. ...... 523 


DIAMOND WHEELS — Carborundum 
Company, Niagara Falls, N. Y. Brochure 
on diamond wheels (both natural and 
man-made diamonds) for carbide grind- 
ing; deals with bond types, infeed and 
table feeds, wet-grinding, etc. ..... 524 


TURRET LATHES—Kaukauna Machine 
& Foundry Division, Giddings & Lewis 
Machine Tool Co., Kaukauna, Wis. Book- 
let describing vertical turret lathes and 
their advanced features, consisting of full 
directional controls, non-metallic saddle 
NNN NES 5. 0.5.5 aleve inie cela soe ereters 52 


CARBIDES—Unimet Carbides, Chicago, 

Ill. Catalogue No. A-102, featuring com- 

plete performance data on regular low- 

cost and premium grades of carbide tools, 

tips, inserts, and blanks, as well as in- 

formation on special shapes and wear 
5 


BORING-BARS—Wesson Co., Detroit, 
Mich. Bulletin MB-1158, describing more 
than 114 standard boring bars. This 
booklet gives all specifications for two 
lines of micro-adjustable and two lines of 
non-adjustable boring-bars. ....... 527 


THREAD-ROLLING HEADS—Landis Ma- 
chine Co., Waynesboro, Pa. Bulletin F- 
99-1, formerly incorporating information 
on only the No. 5 series, now including 
details on the No. 7 series stationary and 
revolving heads having a_ right-hand 
range of 7/16- to 7/8-inch N.C. and 
N.F. 528 


BELT DRIVES—Gates Rubber Co., Den- 
ver, Colo. Catalogue DH-900, entitled 
“‘The Modern Way To Design V-Belt 
Drives,’’ providing complete drive-design 
information on the new concept in power 
transmission—the compact Super HC V- 
IS 6 tferk.w e ocle bin aineneawee 529 


CYLINDERS—Petch Mfg. Co., Detroit, 
Mich. Brochure presenting standard and 
special hydraulic and pneumatic cylin- 
ders, and other related products. It also 
describes a mew concept in hydraulic- 
valve panel fabrication by building-block 
components. 530 


FINISHING SYSTEMS—lIndustrial Equip- 
ment Division, R. C. Mahon Co., Detroit, 
Mich. Catalogue A-659, presenting a 
complete finishing system and featuring 
typical custom installations already in op- 
eration in automotive, appliance, and 
other industrial plants. .......... 531 


UNIVERSAL JOINTS—Curtis Universal 
Joint Co., Springfield, Mass. Catalogue 
covering an entire line of single and 
double universal joints, complete with 
prices, specifications, and instructions for 
disassembly, reassembly, and_ lubrica- 


GRINDING WHEELS—Chicago Wheel & 
Mfg. Co., Chicago, III. Bulletin No. 7525, 
giving complete range of sizes and 
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shapes of grinding wheels. It includes 
vitrified, resinoid, and rubber bonds in 
cutoff, straight, recessed, and plate- 
WOE WE: ac cecresceowees 533 


DISC GRINDING—Besly-Welles Corpora- 
tion, South Beloit, Ill. Bulletin DH4, giv- 
ing data on the DH4 double horizontal- 
spindle disc grinder which was recently 
added to the company’s line of precision 
disc grinders. This machine makes disc 
grinding virtually automatic. ...... 534 


HOISTS AND CRANES—Wright Hoist 
Division, American Chain & Cable Co., 
Inc., York, Pa. Folder DH-28, illustrating 
the Wright line of motor-driven — 
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GRINDING WHEELS—American Emery 
Wheel Works, Providence, R.!. Brochure 
presenting characteristics of the com- 
pany’s grinding wheels, and recommen- 
dations for their use. Specifications and 
tables are GIVEN. ....ccccccecees 536 


JIG GRINDER—Moore Special Tool Co., 
Inc., Bridgeport, Conn. Brochure demon- 
strating the locational accuracy of the 
No. 3 Moore precision jig grinder. . .537 


VIBRATION CONTROL — Vibration 
Mountings, Inc., Corona, N. Y. Bulletin 
describing the many types of vibration- 
control mountings and materials avail- 
able to solve vibration problems in_in- 
dustrial installations. 538 
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SAWING MACHINE—DoALL Co., Des 
Plaines, Ill. Brochure describing the 
“‘Pan-Arm”’ contour sawing machine for 
fast, economical, heavy machining. The 
articulated cutting head concept is ex- 
plained in detail. 53 


SURFACE PLATES—Pratt & Whitney Co., 
Inc., West Hartford, Conn. Booklet pre- 
senting a line of precision granite surface 
plates, as well as straightedges, parallels, 


PUNCHING PRESS—Minster Machine 
Co., Minster, Ohio. Bulletin No. 13, dis- 
cussing Minster Series 20 deep-throat 
punching presses for light and medium 
cutting, punching, and flanging opera- 
tions on large pieces. ........... 542 


HYDRAULIC DRIVES—Twin Disc Clutch 
Co., Racine, Wis. Bulletin No. 314, giv- 
ing condensed specifications on all of 





the company’s friction and fluid drives. 
angle-plates, and stands. ......... 540 543 


BRAZING ALLOY—Wall Colmonoy Cor- 
poration, Detroit, Mich. Engineering data 
sheet (Number 5) discussing W. G. 
Nicrobraz, a nickel-base brazing alloy 
for joining stainless-steel surfaces with 
large clearances. 544 


TAPPER—Procunier Safety Chuck Co., 
Chicago, Ill. Circular containing detailed 
information on a lead-screw tapping unit. 
It gives specifications, operating instruc- 
tions, and available accessories. ...541 
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MACHINE INSTALLATION — Unisorb 
Division, Felters Co., Boston, Mass. Engi- 
neering-Data folder providing informa- 
tion on simplified machine installation 
and vibration control. 545 


FLEXIBLE SHAFTS—Stow Mfg. Co., 
Binghamton, N. Y. Bulletin No. 590, giv- 
ing data on the Stow high-speed, power- 
drive flexible shafting. It also gives com- 
plete dimensional data on all sizes. 546 


TAPE-CONTROLLED DRILLING MA- 
CHINE—Burg Tool Mfg. Co., Inc., Gar- 
dena, Calif. Bulletin featuring the Burg- 
master GE tape-controlled turret drilling, 
tapping, and boring machine having six 
and eight spindles. 5 


“‘BUILDING-BLOCK” TOOLS—Cleveland 
Hobbing & Machine Co., a division of 
Textron Inc., Cleveland, Ohio. Bulletin 
announcing a line of machine tools de- 
signed and manufactured on the “‘build- 
ENOCK «GHUNCINIG. 2.6.0 ccccccs 548 


LUBRICATION AND TUBE-FORMING— 
Eynon-Dakin Co., Detroit, Mich. Cata- 
logue 59B, featuring a line of oilers, lu- 
bricating devices, and special tube-form- 
ing facilities. 549 


BENCH PRESS—Geo. T. Schmidt, Inc., 
Chicago, Ill. Circular presenting new ap- 
plications of the Model 10-T ‘’Pneu- 
mark,’’ a versatile, as well as economical, 
irppact BONEN Press. ...scccsces: 550 


TOOLING PLATE—Kaiser Aluminum & 
Chemical Sales, Inc., Chicago, III. Bro- 
chure describing the company’s rolled 
tooling plate used to make _ industrial 
tools, jigs, and fitures.. . ... 60550. 551 


CONTROL VALVES—Hurt Valve Co., 
Salem, Ohio. Bulletin No. 581, featuring 
Hunt ‘Slim Line’ control valves. .. .552 


GAGES—Moore Products Co., Philadel- 
phia, Pa. Bulletin 8008, presenting 
Moore pneumatic comparator gages. 553 
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TO: MACHINERY, 93 Worth Street, New York 13, N. Y. 


Please enter my subscription for the period indicated below, and send me 
my free copy of MACHINERY’S DATA BINDER. 


[) ONE YEAR @ $4.00 C] TWO YEARS @ $7.00 [] THREE YEARS @ $8.00 
(Deduct 5% from these prices if you send payment with your order) 


Name 
Address 
City . 


Position 

Firm Address 

City ae 

Chief product manufactured at this plant: . 

Approximate number of employes (check one): 
UNDER 50 51-100 101-500 


501-1000 OVER 1000 





MACHINERY ? 


By having your own copy you can 
clip and file articles, Reference Sec- 
tions, and Data Sheets for your 
own use ... take plenty of time 
to read the important material in 


each issue. 
USE THIS HANDY 


“i ORDER FORM 


Just fill in and mail this postcard 
today, and we'll start your sub- 
scription at once. IN ADDITION, WE 
SHALL SEND YOU — FREE — A 
LOOSE-LEAF BINDER CONTAINING 
148 PAGES OF DATA SHEETS ... 
A BINDER THAT GROWS IN USE- 
FULNESS EACH MONTH AS YOU 
ADD NEW MATERIAL. (This offer 
good only in United States and 
Canada.) 


Send in the card today. 
We'll bill you later. 














OLOFSSON 4-Way Machine 
precision bores 4 holes 
simultaneously. Holds 90° angles 
and diameters to .0OO 5". 




















for MORE production and 
precision, combine 2, 3, or 4 
OLOFSSON way units in 
any COMBINATION 


OLOFSSON Precision Way Machines perform fast, accurate boring, 
facing, turning, grooving, and chamfering. Units are electrically in- 
terlocked, and the spindles move to the work. 


For long, dependable, and accurate operation Olofsson Way Units feature: 


@ Single push-button control panel. 
@ Hardened and ground V-style ways. 


@ Hydraulic control Valves, manifold mounted and located 
with reservoir. 


@ Parker Majestic precision boring spindle. 
@ Rigid ribbed, nickle iron base. 
Close-up view of differential @ Adherence to latest J.1.C. recommendations. 
carrier, hydraulically cam-clamped @ Hydraulic pump units located outside base. 
in position for boring. ®@ Automatic central lubrication system. 
@ Dwell time not affected by positive stop screw adjustment. 


WRITE OLOFSSON 


:AN, IVANHOI 


THE MANUFACTURERS OF 
™ PRECISION BORING 
2729 LYONS AVENUE ¢ LANSING, MICHIGAN MACHINES AND 


SPECIAL MACHINERY 





position. The pedestal base is 
heavy sheet steel, rigidly rein- 
forced, and measures 36 inches 
wide, 72 inches long, and 4 1/4 
inches high. A control panel (op- 
tional equipment) provides for 
speed control of the horizontal 
movement, forward - and - reverse 
switching, up-and-down switching, 
and a control power ON-OFF 
switch. 

Circle Item 597 on postcard, page 197 


Die Sets with Aluminum 
Retainers 


Die sets with ball-bearing guide 
pins made by Lempco Industrial, 
Inc., Bedford, Ohio, are now 
available with special-alloy alumi- 
num retainers for the ball bearings 
of the guide pins. The aluminum 
retainers are said to add to the 
already long life of Lempco die 
sets and to cut the bushing weight 
in half. 

The patented Lempco ball-bear- 
guide pin bushing is self-aligning, 
maintains alignment for millions 
of strokes, and requires a minimum 
of attention. 

Circle Item 598 on postcard, page 197 


Lempco die set with aluminum retainers for 
ball-bearing guide pins 


Driving and live centers for turning and grinding work 


Work-Holding Centers for 
Turning and Grinding 


A recently developed combina- 
tion of driving center and live cen- 
ter that is said to provide a com- 
pletely effective method of holding 
material between centers for turn- 
ing and grinding is available from 
the R. B. Tool Co., Inc., Palisades 
Park, N. J. This combination in- 
cludes the company’s _hydro- 
mechanical driving center and 
compensator live center with built- 
in pressure gage. 

The conical center point of the 
driving center is spring-loaded 
independent of the hydraulic sys- 
tem to provide the highest degree 
of concentricity. Interchangeable 
driving pins in eight different sizes 


permit the clamping of material 
from | inch to 10 inches in diame- 
ter with but one driving center. 
The spring-loaded live center has 
a built-in pressure gage to provide 
constant visual indication of the 
exact amount of axial loaci on the 
center. Use of this gage on the 
compensator live center prevents 
its overloading, as it compensates 
for heat expansion and axial thrust 
of the driving center. 
Circle Item 599 on postcard, page 197 


Universal-Angle Vise 


A Model “1A” Wesson universal- 
angle vice is manufactured by the 
Wesson Co., Detroit, Mich. This 
device is designed to combine ex- 


Wesson universal-angle vise of high precision 
and low over-all height 


MACHINERY, April, 1959 





Feature for feature, CHECK LIST 
FOR DRILLING ATA 


PROFIT 


Price’ for price... 


\ SPINDLE ACCURACY 
6-spline spindie mounted in 4 
precision bearings—one at 
TOP and bottom of 
spindle pulley. 


BUILT-IN ELECTRICS 
Complete controls with overload 
4 elgeja-ceud(eamelelitg 
vais Talcomaat-Mal-y-e 


we 
2 


' | = POSITIVE 
; 4 DEPTH GAGE 
” 


\ | ; Easy-to-read gage is graduated 
ry 





aw in Ye". Quickly set for positive stop 
at desired position. 


se 


i. 
RAPID SPEED CHANGE 
Melb disy-Meste)colm@mele-lel.c-) al elaelalel-1) 


0) 
| 
this LH : ! 
CINCINNATI ROYAL | DRILL De aiels egy 
is your BEST DRILLING BUY! 


SPACIOUS TABLES 
Large working surface of tables and 
bases, with massive 3” column 
design provide unusually 
The CINCINNATI 16” ROYAL Drill is a real metal- wide work range. 


working drill, built to machine tool quality standards by 
a machine tool builder. This is a multi-purpose machine— 
it handles light drilling on a production basis, as well as 
being ideal for utility operations. With CINCINNATI APPEARANCE 
quality built-in, a ROYAL holds its accuracy longer— Streamlined functionally 
stays on the job longer. fol miast-b diane laaley-bi-la'ae late! 
operating ease 
* Only $128 for the Cincinnati 16” Royal bench type drill 
shown. Complete with 0"—}¢” chuck or #2 M.T. spindle, 
built-in single phase manual control with overload pro- 
tection—less motor. Floor model, as above, only $143. ACCESSORIES 


edge) itelelelel-ttlsl-M-bac-ltelasl alee Lae! 
ROYALS are built in bench and floor types, single and accessories include automatic air feeds, 
multiple spindle 16” models with % " drilling capacity in cast electrical tapping units, 
iron. Also 18” models with 1” capacity in cast iron. motor driven coolant pump, 
and others. 
Talk it over with your CL&T Dealer, or write us direct. 


Improved Machining Through Research 


CINCINNATI LATHE AND TOOL CO. 


3207 Disney Street « Cincinnati 9, Ohio 
“TRAY-TOP”’ Lathes / ‘‘CINCINNATI”’ Drilling Machines / ““SPIROPOINT”’ Drill Sharpeners 
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treme rigidity, high protection, and 
low over-all height. It is only 5 1/4 
inches high, has a jaw capacity of 
4 inches, and is claimed to be the 
most compact, precision three-way 
fixture available. It can be used for 
compound, heavy, medium, or 
light-duty milling, drilling, boring, 
and grinding operations. A new 
wedge type locking arrangement 
assures setup rigidity with torque 
loading up to 3000 pounds. The 
sturdy base is 12 inches long by 
8 5/8 inches wide. All graduations 
are accurate to plus or minus 15 
minutes of angle and are clearly 
marked on stainless-steel rings for 
easy reading. Three separate an- 
gular adjustments are: 360-degree 
rotation of the 90-degree 
vertical-range adjustment; 
and 360-degree rotation of the jaw 
assembly. 


base; 


cradle 
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Instrument for Sorting 
Metal Parts 


and 
sorting of accidentally mixed or 


Non-destructive testing 
incorrectly processed metal parts 
can be done speedily by an instru- 
ment known as the Model C-2 
Cyclograph, announced by the 


J. W. Dice Co., Englewood, N. J. 


This equipment can be used on 
either 
metals 


ferrous or non-ferrous 
will sort raw stock, 
semifinished, or finished parts by 
their metallurgical characteristics 
such as analysis, hardness, struc 
ture, case depth, etc. With a 
known and acceptable part used 


and 


Cyclograph for sorting metal parts announced by the 


J. W. Dice Co. 
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as a “standard” in adjusting the 
instrument, unwanted parts are 
quickly separated from the good 
ones, 

The Model C-2 Cyclograph can 
be used as a “hand” sorter, in 
which case the operator watches 
the screen and manually throws 
out the off-standard parts, or it 
can be used in conjunction with a 
Type 407 automatic relay unit. 
The relay unit eliminates operator 
discrimination and makes it pos- 
sible to sort many more thousands 
of parts per day. Parts can be 
passed through the test coil on a 
belt conveyor or by other fast 
feeding means. The relay unit 
sends out a reject signal when- 
off-standard part 


ever an passes 


through the test coil and this sig- 
nal can be used to operate a sole- 
noid-actuated reject gate, paint- 
spray marking device, or other re- 
ject means. The combination per- 
mits fully automatic, high-speed 
inspection. 

Size and shape of the part pre- 
sents no particular problem as test 
coils are wound for any size open- 
ing desired. Typical parts in- 
spected are: bolts, nuts, screws, 
aircraft roller bearings, 
AP shot, jet engine rotors, blades 
and other forgings, malleable 
castings. welding rod, automotive 


valves, 


parts, steel and copper tubes, pis- 
ton rings, ordnance items, and bar 
stock. 
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Spacing Drill for Structural Steel and 
Plate Fabrication Works 


The Shlagro Steel Products Cor- 
poration, Somerville, Mass., has 
announced the development of a 
spacing drill for structural steel 
and plate fabrication that e!imi- 
nates many steps in this work and 
offers all the advantages of a 
portable fabricating “shop.” This 
“Shlagromatic” spacing drill, as 
shown in the illustration 
of a unique carriage 


consists 
with flanged 
wheels adaptable in width and 
height and made to run along the 
flanges of the be am O! gird es I he 
frame has positive locking devices 
for accurate Three 
drills are 


positioning. 
carried by the frame. 
The drills are arranged about the 


Shlagromatic 


beam so that a drill faces each of 
the flanges, with the third drill 
facing the web. 

\ pressure of 2000 pounds is 
applied to the drills by a power- 
hydraulic pump. The drills move 
transversely across the web and 
flange easily and smoothly. Meas- 
uring scales are built-in to indi- 
cate the precise position of the 
drills. The locating and drilling of 
holes requires no marking or cen- 
ter punching. 

[t can be used on any size rolled 
beam up to 36 inches or deeper 
built-up sections. 

Circle Item 602 on postcard, page 197 


This section continued on page 206) 


spacing drill brought out by Shlagro 


Steel Products Corporation 
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Ex-Cell-O Style 39-A Precision Internal Thread 
Grinder equipped with automatic work handling 
equipment. This machine loads, locates, grinds 
threads and ejects steering gear ball nuts in a 
completely automatic cycle. 


SC 
or Automation with 
Ex-Cell-O Thread Grinders 


These standard machines are grinding thread gages, machine tool lead 
screws, innumerable aircraft parts, automotive steering mechanisms and 
pinions, worms, taps, and many similar workpieces. 

Precision thread grinders in this Ex-Cell-O line range from manually- 
operated models, for toolroom and for short runs, to high production 
automatics, to styles equipped with automatic work handling equip- 
ment. There are five models designed to meet your every requirement. 


For specific information, call your local Ex-Cell-O representative. 


EX-CELL-O PRECISION PRODUCTS INCLUDE: 

MACHINE TOOLS © GRINDING AND BORING 

SPINDLES * CUTTING TOOLS * RAILROAD PINS 

AND BUSHINGS * DRILL JIG BUSHINGS * TORQUE 

CORPORATION ACTUATORS * THREAD AND GROOVE GAGES * GRANITE 


SURFACE PLATES * AIRCRAFT AND MISCELLANEOUS 


DETROIT 32, MICHIGAN PRODUCTION PARTS © DAIRY EQUIPMENT 
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Electron-Beam Welder 


An electron-beam welder which 
successfully joins reactive and 
high-melting-point metals used in 
critical missile and atomic-reactor 
applications has been designed and 
built by Air Reduction Co.'s Cen- 
tral Research Laboratories, Mur- 
ray Hill, N. J. This unit applies a 
high-intensity electron beam to the 
welding of beryllium, molyb- 
denum, tantalum, zirconium, haf- 
nium, and all other exotic metals 
which before this could not be 
welded satisfactorily, or were very 
difficult to weld by conventional 
techniques. 

Application of the electron-beam 
process requires custom-built 
equipment for specific jobs. In 
operation, an electron beam bom- 
bards the materials to be welded in 
a very high-vacuum chamber. The 
use of a high vacuum makes it im- 
possible for the metals to be con- 
taminated by the atmosphere dur- 
ing the welding process, a neces- 
sary condition for the effective 
welding of reactive metals. In fact, 
many of the contaminants that 
might be present in the original 
work-pieces are removed during 
the welding process. The size of 
the electron beam, as small as 1/16 
inch in diameter, can be controlled 
to a degree previously unattain- 
able. Resultant welds are said to 
be stronger and more ductile. 
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Electron-beam welder brought out by the Air Reduction Co. 


Bending and Straightening Machine 


The Cleveland Punch & Shear 
Works Co., Cleveland, Ohio, has 
brought out a No. 2 model bending 
and straightening machine which 
features a welded-steel frame of 
streamlined design. This unit has 
all gears and the flywheel com- 
pletely enclosed for safety. It has 
a capacity of 225 tons, a 1 1/2- 
inch stroke, and operates at a 
speed of twenty-eight strokes per 
minute. There is a 12-inch adjust- 
ment on the slide. The 60-inch 


center makes it possible to handle 
24-inch standard I-beams either 
horizontally or vertically. 
Machines of this type are also 
made in No. 1, No: 1 1/2, No. 
1 1/2 HD (heavy-duty), and No. 
1 3/4 models. These four sizes have 
capacities for bending or straight- 
ening 12-, 15-, or 18-inch standard 
I-beams, either horizontally or 
vertically. All are designed for 
continuous movement of the slid- 
ing head. Where _ intermittent 





Cleveland |-beam bending or straightening machine for use in fabricating structural steel for bridges, buildings, and ships 
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Station where gear case is tipped up 


90° on Snyder convertible transfer | 


machine processing 80 cases per hour. 


et 


How European Quality Car Builder 
Snyderizes for the Soaring Sixties 


This new 53-station transfer machine combines 
special purpose efficiency with high converti- 
bility for later changes. Part orienting devices 
enable Snyder to utilize standard horizontal 
way-type units to drill, spotface, chamfer, ream, 
line-ream, mill and bore this cast iron standard 
gear transmission case on all faces. The cases 
are turned 90° at the thirteenth station and 
tipped up 90° at the thirty-eighth station, 
which eliminates vertical machining units. The 
part is specifically located on faces not subject 
to future design changes, thus reducing future 
capital expenditure. 


* * * 


Let us show you how to SNYDERIZE 

FOR THE SOARING SIXTIES for more 
efficient parts handling, gaging, assembly and 
machining. Send or phone for new brochure 
with resume of Snyder machines 

engineered for profit improvement. 


MACHINERY, April, 1959 


Standard Features of Snyder Machines 


1. SNYDER SELF-CONTAINED UNITS and other units equipped with 
hardened and ground steel ways. 


. Threading and tap heads equipped with individual lead-screw 
spindles. 


. Minimum downtime for tool changes because spindles are 
arranged for pre-set cutting tools. 


. Automatic lubrication. 

. J.C. Standards throughout. 

. Electrical interlocks and full depth circuit throughout. 
. Panels equipped with SNYDER CIRCUIT SLEUTH. 


SNYDER 


CORPORATION 
(Formerly Snyder Tool & Engineering Company) 


3400 E. LAFAYETTE—DETROIT 7, MICHIGAN 
Phone: LO 7-0123 


For more data, circle this page number on inquiry card 
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movement and fabrication action 
is desired, it is achieved on the 
smaller machines through the use 
of a treadle-operated, positive-jaw 
clutch. The No. 2 machine has a 
direct-connected motor drive and 
a separate motor and control that 
supply power to adjust the plunger. 
This power adjustment enables the 
operator to control the bending 
or straightening operations to the 
exact specifications for each job. 


Circle Item 604 on postcard, page 197 


“Red Head” Self-Contained 
*““Borizer”’ Unit 


A completely — self-contained 
“Red Head” unit for rotating and 
feeding single or multiple tools has 
been introduced by the Heald 
Machine Co., Worcester, Mass. 
This compact unit, called a “Bor- 
izer,” generates its own hydraulic 
power and is used singly or in 
groups for drilling, reaming, coun 
terboring, chamfering, plunge-fac 
ing, and similar operations. Using 
supported guide bushings, it can 
aiso do with 
single- or multiple-tool 
quill. The “Borizer” is designed to 
provide economical multiple tool- 
ing in automated or special setups 


precision boring 


either a 


in a wide variety of applications 
It can be used for performing sev 
eral single- or multiple-spindle op 
erations in sequence by mounting 


several units—horizontally, verti 


cally, or at any angle—either on a 


single base or an automated lin: 

The compact unit permits close 
mounting, Electrical controls may 
be separate or integrated 
master controls of an 


line. Self-contained 


with 
automated 
construction 





simplifies relocation for job change- 
overs. Where central hydraulic sys- 
tems are available, the units may 
be obtained without integral hy- 
draulic The “Borizer’ is 
available in four sizes with strokes 
of 8, 10, 12, or 15 inches and with 
thrust for multiple operations rang 
ing from 9800 to 18,900 pounds. 
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pumps. 


Geometric Self-Opening 
Die-Heads 


Geometric “KDI” die-heads that 
can be easily converted from out- 
side- to inside-trip operation by a 
few minor adjustments have been 
announced by Geometric-Horton. 
New Haven, Conn. The inside trip 
is desirable for use on those jobs 
requiring a thread of 
length, as measured from the end 
of the work-piece. The manufac 
turer 


accurate 


claims this feature makes 
it possible to cut accurate- 
length threads regardless of the 
chucking or location of the work- 
pieces, as the inside trip will al 
ways be actuated by the end of the 
work prece 

On the larger sizes of these dic 
heads it is possible to attach ream 
ing and chamfering tools to the 
end of the insid trip. As an exam 
ple: Pipe or tubing can be reamed, 
chamfered, and threaded in on op 
The di he ad can be clos | 


by means of an operating voke in 


eration 


the groove in the tripping flange 
Provision can be made to pass the 
coolant through the shank of the 
die-head if desired 


Conversion to 


outside trip is 
made by a simple adjustment or by 
removing the 


inside trip com- 


(Lett) 


(Above) Pratt & Whitney end mills desi 
Flowing Curve" fluting 


Red Head 
announced by the Heald Machine Co. 





Self-opening die-head announced by 
Geometric-Horton 


pletely. The Geometric “KDI” die- 
head can then be operated in ex- 
actly the same manner as the pres- 
ent line of “KD” die-heads. 

The Geometric “KDI” die-heads 
are available in seven sizes cov- 
a LZ 


ring a range of 5/16 to 


11 hes 
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End Mills Designed with 
“Flowing Curve” Fluting 
End-milling cutters with design 


theoretic ally 
ideal, but which were never before 


features considered 
attainable, are now 
carried in stock by the 
branch offices of the Pratt & Whit- 
West Hartford 
type end mills 
a generated fl ite 
continuous 
from the cutting 
face of one tooth to the cutting 
face of the adjacent tooth, includ- 
ing the relief back of the adjacent 
tooth. They are ground from the 
solid on sp cial, recently dey lope | 


grinding machines 


commercially 
being 


ney Co Inc 

Conn. These “G” 
are made with 
shape in on¢ flowing 


curved surtace 


{n important feature of these 
end mills is the eccentric radial re 
lief on the outside diameter, which 


eliminates the possibility of heel 
drag. Chip traps are eliminated by 


the combination of curved flute 





self-contained ‘‘Borizer’’ unit 
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Fastest way yet to cut 
straight bevel gears 


If you’re looking for a faster, fully auto- 
matic way to cut straight bevel gears 
and pinions with conjugate surfaces and 
localized tooth bearings, consider the 
Gleason No. 109 Straight Bevel Reva- 
cycle® Machine. 

You rough, semifinish, and finish a 
tooth from the solid blank with a single 
rotation of the Revacycle cutter. 

Now both 21” and 25” diameter 
cutters can be used on the No. 109 
Revacycle Machine. The 25” cutter cuts 
gears to a maximum depth of 0.600”. 


The 21” cutter will cut to a maximum 
of 0.400”. 

A new, completely automatic mecha- 
nism loads and unloads each gear. You 
can feed this loader manually or with a 
conventional belt conveyer. 

The No. 109 Machine handles a wide 
range of automotive and farm machin- 
ery gears: up to 10” diameter, 5:1 ratio, 
114” face width. 

Send for our bulletin for information 
on both the machine and the Revacycle 


Method. 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


— 





ss 8 
*. 
cd 
— 
_— 
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In Revacycle Method each blade of cutter is 
longer than its predecessor; there is no depth- 
wise feed of cutter itself. One rotation of the 
cutter completes each space from the solid. 


Storage unit and flight conveyer can be fed 
manually or with belt conveyer. Even with 
manual operation, one operator can handle a 
battery of machines, 








shape and the highly polished sur- 
faces of the flutes. These features, 
together with the end mill’s uni- 
form concentricity, greater accu- 
racy of fluting index, and efficient 
heat-treatment, are said to result in 
exceptionally sharp, smooth-cut- 
ting edges, better finishes, and 
longer life per grind. 

Four-tooth end mills from 1/8 to 
1/2 inch in both single-end and 
double-end types are carried in 
stock, as are two-tooth mills in the 
single-end type from 1/4 to 3/8 
inch, and double-end type from 
1/8 to 3/8 inch. 
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B & S “Hite-Chek” for 


Transferring Dimensions 


“Hite-Cheks” have been brought 
out by the Brown & Sharpe Mfg. 
Co., Providence, R. I., to elimi- 
nate chatter and other vibration 
in the transfer of dimensions set 
up by B & S “Hite-Icators,” riser 
blocks, gage-blocks, etc. Coupled 
with Brown & Sharpe’s “Magna- 
Set System,” they are said to pro- 
vide the lowest cost-per-inch of 
any height setting arrangement. 

Utilizing a new lightweight, 
aluminum, tapered-box construc- 
tion, the uprights provide rigidity 


“Hite-Chek” brought out by Brown & Sharpe Mfg. Co. 
for transferring dimensions 
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and stability in supporting any 
dial test indicator, in any position. 
Sturdy bases with hardened and 
lapped graphitic-steel wear pads 
provide smooth, easy movement. 
Two-piece sliding heads permit 
quick, rough settings, while posi- 


tive fine adjustments can be 
securely clamped. The units are 
particularly suitable for use 
with high-amplification indicators. 
Three standard sizes are avail- 
able: 24, 36, and 48 inches high. 
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Delta Drill Press Equipped for Automatic Tapping 


The Rockwell Mfg. Co., Pitts- 
burgh, Pa., recently introduced a 
Delta 17-inch drill press equipped 
for automatic tapping. This ma- 
chine has been especially devel- 
oped to provide industry with 
low-cost automation. With only 
minor additions, a standard, sin- 
gle-spindle drill press is con- 
verted, at low cost, to an auto- 
matic tapping machine like the 
one illustrated. 

The “secret” of successful au- 
tomatic tapping with the Delta 
drill-press setup shown is a re- 
versing motor. The equipment 
also includes a control station 
consisting of a drill-off-tap selec- 
tor switch and an emergency stop 
button; adjustable stops mounted 
on a ring held in place on the 
regular pinion shaft to actuate 
limit switches at the top and bot- 
tom of spindle travel; and a re- 
versing magnetic starter. This set- 


up automatically completes the 
tapping cycle. 

The tap, with this setup, pro- 
vides its own lead, and thus, prac- 
tically no thrust is transferred 
from the machine to the tap. This 
provides a sensitive tapping ac- 
tion with no “shaving” of the 
threads—an advantage in tapping 
all materials, but especially ad- 
vantageous when tapping lighter 
materials such as aluminum, mag- 
nesium, or plastics. 

Other advantages of the auto- 
matic tapping setup include the 
provision for switching from drill- 
ing to tapping by merely throw- 
ing the selector switch on the 
control station; use of a reversing 
motor that provides greater ca- 
pacity for a given horsepower 
than when tapping attachments 
are used; and the lower cost of 
the reversing motor setup. 
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Delta drill press equipped for automatic tapping 
announced by Rockwell Mfg. Co. 
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Boring operation on 24” aluminum microwave component. Note complicated set-up made simple with 
HURTH tiltable worktable. Deep throat of machine saves set-up time... saves cutters, too. 


can 
you 

match 
these 


Savings... in your boring and milling operations? 


Close tolerance boring in gear box housing. 
Note optical reading devices at right. 


. 


P Our TERPENIN 


65% saving in set-up and production time at RAYTHEON 


“The HURTH V10a performs both jig boring and milling operations that would 
cost us three times as much on other type equipment. We find it flexible for short 
runs and equally reliable and consistent for long runs.” 

says Albert Waldstein, Mgr., Machine Design and Fabrication, RAYTHEON MANUFACTURING CO. 


25-509 saving in toolroom and small lot production at TERPENING 
“The HURTH V10a cut our jig boring and milling time up to 50% compared to 
equipment formerly used. It’s the first machine we turn to for close-limit tooling 
and small lot production and it does work not possible on our other machines. In 
jig boring with the HURTH, we locate and size holes within .0002”.” 

says E. J. Friebele, Chief Engineer, L. H. TERPENING CO. 
Both agree—as do all other HURTH users—that there’s no precision tool so 
economical to run when complicated set-ups with many tool changes are required. 
For the HURTH combines vertical milling, downfeed milling and jig boring in 
one machine—performs these three different operations to close tolerances with 
one set-up of the work. Large optical reading devices facilitate quick, accurate 
coordinate settings. You merely change table settings and cutting tools for: 
VERTICAL MILLING— using longitudinal traverse of worktable, which can be tilted 
15° to front or rear. 
DOWNFEED MILLING—using longitudinal traverse of worktable and graduated 
downfeed of cutting spindle. 


JIG BORING— using continuous spindle downfeed, varied in extremely small steps. 


Match the savings other HURTH users are getting—in your toolroom—on your 
production line. Talk it over with one of our sales engineers. Write for details. 


URT ORBAN 


MACHINERY, April, 1959 


COMPANY, INC. 


42 Exchange Place, Jersey City 2, New Jersey 
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Fig. 1. Federal semi-automatic 
gage for checking cams 


Gage for Checking Stack of 
Seven Cams Simultaneously 


Groups of seven different cams, 
arranged in stacks, are checked for 
contour, proper stacking, and for 
broken or chipped edges on a 
semi-automatic electric gage, 
Fig. 1, made by Federal Prod- 
ucts Corporation, Providence, R. 1. 
As shown in View A, Fig. 2, a 
master cam stack is permanently 
fixed on a precision locating shaft. 





The stack to be checked is posi- 
tioned precisely on the same shaft 
and held tightly in place by a pres- 
sure plate. Reference contacts ride 
the contour of each of the seven 
cams in the master stack. The sen- 
sitive gaging contacts which check 
the work-pieces are coupled to the 
reference contacts by means of 
pantographs and follow them ex- 
actly as the shaft is rotated. The 
inspector rotates the handwheel 
(see Fig. 1) one full turn to check 
the leading edge of the cams, He 
then checks the trailing edges. 
Electrified dial-indicator gaging 
units, called “Electricators,” con- 
tact the pantographs, and any dif- 
ference between a reference con- 
tact and its sensitive counterpart 
causes the Electricator spindle to 
move. The spindles actuate switch- 
ing contacts shown in View B, 
Fig. 2, which control signal lights. 
By glancing at the bank of lights 
mounted above the gaging sta- 
tion, the inspector can quickly as- 
certain the acceptability of the en- 
tire stack of cams. 
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Davis Throw-Away Insert 
Cutter Blocks 


The advantages of throw-away 
carbide tooling have been made 
available in block type boring 
tools brought out by the Davis 
Boring Tool Division, Giddings & 


Q 


MBER REEN RE 


(UNDER) (OK) 


(OVER) 


= 
UNDER 
3 CONDITIONS OF 


SWITCH POSITION 
DURING OPERATION 


Fig. 2. Diagrams illustrating operation of gage shown in Fig. | 


Lewis Machine Tool Co., Fond 
du Lac, Wis. These cutter blocks 
are designed to use precision- 
ground, square, carbide tips. The 
square tips eliminate carbide 
grinding, provide for instant tip 
indexing, lower the cost per cut- 
ting edge, and reduce tool in- 
ventory. 

Designed for use in standard 
Davis boring bars, the new blocks 
are available in two-cutter, as well 
as single-cutter, micrometer-ad- 
justable The two-cutter 
blocks for rough boring, and the 
micrometer-adjustable blocks for 
semifinish or  finish-boring, are 


styles. 


Davis throw-away insert cutter block 


available with positive or nega 
tive rake, in Series G8, G6, and 
G4, covering a bore range of 
2 1/2 througk 17 inches. All 
blocks are hardened. 

The insert and carbide chip- 
breaker are held in place by a 
screw type clamp. When the 
clamp is loosened, it travels for- 
ward, over the chip-breaker, par- 
tially ejecting the insert to enable 
easy indexing or replacement. 
Two-cutter blocks, with their op- 
posed cutter design, prevent out- 
of-round boring. Diameter toler- 
ances can be held to 0.004 inch. 
Micrometer-adjustable — single-cut- 
ter blocks employ a micrometer- 
adjusting screw which positions 
the block in the bar slot, permit- 
ting boring to tolerances of 0.001 
inch. 

The blocks slip into the bar 
without disassembling, and are 
secured in the bar slot by a single 
tapered locating screw. As_ this 
screw is tightened, the tapered 
section centers the block with the 
bar, drawing the block firmly into 
position against two bearing sur- 
faces in the bar slot. 
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Because of 

what this unique 
DEVELOPMENT 
PRESS tells us... 








eeeeeeveeeeoee @ 


no pressing 
problem is 


Elmes Presses are buiit in siana- 
ard and special designs for metal 
drawing and forming, bending, 


too tough 


DOUBLE-ACTION 
DRAWING AND 
FORMING PRESS 
with 300-ton main 
slide and 100-ton 
blankholder slide. 


straightening, forcing, pow- 
dered metal compacting, 
hobbing, etc. 


HORNING PRESSES 
— for coining and 
truing wheel rims and 
similar items. Built 
in a wide range of 
sizes and capacities. 


5 


(Total tonnage is 
available for single 
action.) Single and 
Triple-Action types 
also available. 


SPECIAL 600-TON 
C-FRAME PRESS 

— an adaptation of 

a standard C-Frame 
design. Combines two 
300-ton presses in 
one. The unit can be 
operated with both 
cylinders in unison, or 
as individual presses. 
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for an 


“Job-Fitted” HYDRAULIC PRESS 


The ingenious try-out press shown above is an exclusive 
creation of Elmes engineering. Center of activity in the 
Elmes Research Department, this versatile unit, with four 
rams, can be set up on almost any operation that a hydraulic 
press is normally called upon to perform. 


Thus, a customer’s out-of-the-ordinary metal pressing 
work can be tried out, and specifications for a production 
press of maximum efficiency accurately determined—not 
just on paper, but after having been performance-proved 
under actual working conditions. 


Research with this press also permits the engineering of 
greater unusual-job adaptability into standard Elmes® 
Presses. As a result, where a standard Elmes Press does 
not fully meet a customer’s requirements, it can be read- 
ily, efficiently, and economically modified in design. 


Send us your pressing problem—you’ll find that Elmes 
facilities can save time and money on your development 
work. See your Elmes Distributor, or write direct. 


all American Steel Foundries 
HORS ENcineernG vivision 
1162 Tennessee Avenue, Cincinnati 29, Ohio 

M WORKING PRESSES * PLASTICS MOLDING PRESSES » PUMPS + ACCUMULA 
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Differential Air Control 
for Chucks 


New model differential air control 
brought out by the N. A. Wood- 
worth Co., Detroit, Mich., for use 
in conjunction with this company’s 
diaphragm chucks and _air-oper- 
ated “Tork-Lok” arbors. It is de- 
signed to increase or decrease 
clamping pressure during the ma- 
chining cycle to control distortion. 
Two pressures are used: one to 
operate the air device; the other, to 
regulate the air released for clamp- 
ing the part. The difference be- 
tween the two pressures is the true 
pressure applied to the work. 

Circle Item 612 on postcard, page 197 


Hoover Sound-Conditioned 


Pillow-Block Bearing 


Pillow-block ball bearing that is 
“sound-conditioned” and expressly 
designed for applications where 
extremely quiet operation is essen- 
tial. This bearing, recently intro- 
duced by the Hoover Ball & Bear- 
ing Co., Ann Arbor, Mich., incor- 
porates a synthetic rubber cushion 
between the bearing’s outer ring 
and the pillow-block housing to 





insulate against vibration and sup- 
press noise. The units are made in 
five shaft sizes—1/2 through 1 inch. 
Circle Item 613 on postcard, page 197 


Barnes Hydraulic Power Unit 


Fluid-power unit designed to pro 
vide dependable service for oper- 
ating tractors, dock-leveling de- 
vices, tail-gate lifts, dump bodies, 
snow plows, cement mixers, lift 
trucks, and other kinds of equip- 
ment. This compact and rugged 
unit is operated by a rotary gear 
pump with capacities ranging from 
1/2 to 4 gallons per minute at 1800 
rpm and increased delivery at 3600 
rpm at pressures up to 2000 psi. 
Reservoirs are regularly available 


in 1 1/4-, 2 1/8-, or 3-quart capaci- 
ties. Reservoirs for larger volumes 
can also be furnished. Direct, belt, 
or special drives are available. 
Ball-bearing continuous or inter- 
mittent motors of 1/4 through 2 
hp of alternating-current design in 
standard, special, and explosion- 
proof types are available. Motors 
for operation on 6, 12, or 24 volts 
can be provided. Made by John S. 
Barnes Corporation, Rockford, Il. 


Circle Item 614 on postcard, page 197 
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Walker Plate Type 


Demagnetizer 


Plate type demagnetizer designed 
to provide low-cost demagnetiza- 
tion of ferrous parts announced by 
O. S. Walker Co., Inc., Worces- 
ter, Mass. This new high-powered 
unit features deep penetration and 
may be operated on a 25-per cent- 
duty cycle. The demagnetizer is 
ideally suited to toolroom use for 
demagnetizing cutters, drills, gears, 
and similar parts, as well as for 
small production runs. The top 
plate is 7 by 9 inches. The unit op- 
erates on 220 volts, 6-cycle alter- 
nating current, and draws 15 


amperes. 
Circle Item 615 on postcard, page 197 





*“Turbo-Cut” Tap 


Threadwell “Turbo-Cut” tap de- 
veloped by the Threadwell Tap & 
Die Co., Greenfield, Mass., to pro- 
vide optimum chip removal with- 
out sacrifice of accuracy and to 
reduce tap breakage to the abso- 
lute minimum. This is achieved by 
making the tap with a relatively 
high spiral flute. During the tap 
ping operation, chips are moved 
away from the cutting edges of the 
tap at a much greater angle than 


MACHINERY, April, 1959 





There’s Always 
Something New at 


New Danly Demountable Die Sets offer you uniform- 
ity in a precision fit never before achieved in die 
sets. Danly Demountable Bushings seat with a tap 
fit, flush against the ground face of the punch holder 
with the bore perpendicular to that surface. They 
are pre-fitted in manufacturing so accurately that 
they are interchangeable. You get 100% bearing 
every time. 

Bushings are easily removed for die work or 
grinding and returned to proper fit, always. Prod- 
ucts of Danly’s 36 years’ experience, Danly 
Demountable Bushing Die Sets are stocked near 
you, giving you fast delivery from a local source. 


im 


The New Danly Bronze Plated Demountable Bushings 
are recommended for use on all Die Set applications 
requiring high surface speeds, especially with side 
thrust loads.They are manufactured to the same 
degree of precision fit as hardened steel and bronze 
bushings. Factory pre-setting is extremely accurate 
and reliable . . . lets bushings and guide posts 
work interchangeably. Available in both shoulder 
and short shoulder design .. . also in shoulder guide 
post bushings. 


DANLY MACHINE SPECIALTIES, INC. 


New 5/16” Die Stop completes a full Danly line. 
Economical, the stop is priced at a fraction of the 
cost of handmade versions. For easy-to-install, easy- 
to-use Die Stops, specify the “Big Four’ of Danly. 
They’re adaptable to all Dies. Other sizes include 
3/16”, 4", and %%” bars, with arm extensions from 
3” to 6’. 


im 


New easy-grip Kwik-Klamp 
Toggle Clamp features plastic 
handle for more comfort and 
convenience. New fork bar is 
more versatile, stronger. The 
new clamps are available with 
either straight or flanged bases, 
and with swivel or universal 
adapters. It is the only toggle 
clamp available which can be 
adjusted to any compound 
clamping angle. 


Look to Danly, the leading supplier in the stamping in- 
dustry, for progress—for all that is new and modern in 
Die Sets and Die Makers’ supplies. Send for information 
on Dowel Pins, Socket Screws, Bushings and Guide Posts, 
Roller Stock Guides, etc. Or simply contact your nearest 
Danly branch or distributor. 


For more data, circ'e this page number on inquiry card 


The leading supplier to the stamping industry 


2100 S. Laramie Avenue, Chicago 50, Illinois Die Sets * Die Makers’ Supplies © Mechanical Presses 








is the case with a standard, spiral- 
fluted tap. The chips are then 
forced upward in a fast spiral with 
greater thrust from the flutes. Re- 
duced to the most simple form, 
the chips are moved upward in 
faster and easier stages with con 
tinuous thrust from the sides of 
the flutes. On reaching the surface 
of the work-piece they are pro- 
pelled out of the hole away from 
the tap. Field tests have shown 
that the Threadwell “Turbo-Cut” 
taps give outstanding performance 
in tapping ductile materials. They 
have also been used with excellent 
results in tapping stainless steel as 
well as plastics 

Circle Item 616 on postcard, page 197 





**Selecta-Bore” Sprockets 


Unique and ingenious finished 
bore stock sprocket assembly called 
“Selecta-Bore” deve loped by the 
Whitney Chain Co., Hartford, 
Conn., to provide more rapid off- 
the-shelf service to roller-chain 
sprocket users. The sprockets in 
this line provide a complete assort- 
ment of over six hundred possible 
pitch, tooth, and bore size combi- 
nations. 

Circle Item 617 on postcard, page 197 


Push-Button and 
Pilot Light 


Push-button combined with a pilot 
light in one unit announced by the 
Allen-Bradley Co., Milwaukee, 
Wis. This Bulletin 800T  illumi- 
nated, heavy-duty push-button unit 
is completely sealed to exclude oil 
and coolants, and the contact block 
has double-break NO-NC contacts 
of silver alloy that practically never 
require maintenance. A step-down 
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transformer is built into each unit 
to supply the more rugged 6-volt 
pilot lamps. The unit is designed 
to fit the manufacturer’s standard 
oiltight enclosures, and can also be 
installed in existing oiltight control 
stations. Button type lenses can be 
furnished in a variety of colors, 
and guard collars are available to 





protect the button. The guards can 
also be used with a padlock to lock 
the button in the “down” position. 
Circle Item 618 on postcard, page 197 


Sundstrand Hydraulic Pump 
for Lubricating Oils 


One of a line of Q7 series gear type 
hvdraulic pumps designed to han 
dle lubricating or hydraulic oils at 
pressures from 20 to 300 psi and 
speeds of 1200 to 1800 rpm, an- 
nounced by the Sundstrand Hy- 
draulic Division, Sundstrand Ma- 
chine Tool Co., Rockford, Ill. Four 
capacities of pumps are available 
for either left- or right-hand shaft 
rotation. The capacity of the 
pumps in the Q7 series ranges 
from 38 to 41 gallons per hour at 
1200 rpm, and from 57 to 62 gal- 
lons per hour at 1800 rpm. The 
pumps are supplied with positive- 
acting, piston type relief valve in 
any of these four pressure ranges: 
20 to 40, 40 to 80, 80 to 150, and 
150 to 300 psi. 

Circle Item 619 on postcard, page 197 








Reed Thread-Rolling 


Attachment 


The Reed Rolled Thread Die Co. 
Holden, Mass., has just announced 
this small-sized Model B5 thread 
rolling attachment designed for use 
on the No. 00 Brown & Sharpe sin 
gle-spindle automatic on which 
the larger size Reed Series B at- 
tachments are not applicable. The 
new attachment has a diameter 
capacity of from 0 to 5/16 inch 
and a maximum thread-length ca 
pacity of 1/2 inch. This two-roll 
attachment is adjustable, self-com- 
pensating, and similar to other 
Reed Series B attachments. It is 
designed to produce precision 
threads. Rolls of the same diameter 
can be used interchangeably. 

Circle Item 620 on postcard, page 197 


James Nylon Drill Sleeve 


Drill sleeves made of virgin du Pont 
nylon brought out by the James 
Products Co., Mentor, Ohio. This 
drill sleeve is designed to eliminate 
drill breakage and to protect spin- 
dies and quills from damage. The 
sleeve, not the drill, will break 
when the drill hits a hard spot or 
air hole and stops. The sleeves are 
guaranteed to meet or exceed ac- 
cepted drill-sleeve standards of 
accuracy. Produced in Morse taper 
sizes 1-2, 2-3, 3-4, and 4-5. 

Circle Item 621 on postcard, page 197 
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Using a beaker to 
represent a cutting 
oil sump, this labora- 
tory demonstration 
shows how cutting 
oil is diluted by the 
lubricating oil. 


Diluted cutting oil 
can cut output 33% 


No matter how careful your lubricating techniques, you 
still can’t stop lube oil from leaking into the cutting oil 
sump on 70% of automatic screw machines. As cutting 
oil is diluted, it loses strength—ingredients that make it 
efficient become less and less effective. The natural con- 
sequence is shortened tool life, more downtime and a 
higher percentage of rejects. 

Texaco Cleartex can end this problem forever. All you 
have to do is use Cleartex for both cutting and lubrica- 
tion ...and watch your production rise. The exceptional 
chemical stability and load-carrying ability of the 
Cleartex series make them equally suitable for use as 
cutting oils, lubricants and hydraulic fluids. (70% of 
all automatic screw machines can benefit from the 
“Cleartex Cure!’’) 

TAKE THE CLEARTEX CURE SOON! 

Write today for your copy of Texaco’s new booklet— 
“Cleartex in Automatic Screw Machines.” This new 
illustrated guide will fill you in on the details, show you 


where you may be losing profits and how to avoid it... 
Or contact your local Texaco Lubrication Engineer soon 
for an authoritative survey of your auto- 

matics. Just call the nearest of more than 

2,000 Texaco Distributing Plants, or 

write to The Texas Company, 135 East 

42nd Street, New York 17, New York. 

Dept. MA-11. 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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A Mariner's Must 


Michael D. Oswalt, in the Repair 
Division on the U.S.S. Albemarle, 
wrote to MaAcHINery recently: “In 
your September, 1958, issue, there 
was a data sheet on thread dimen- 
sions. It was just the thing we had 
been needing for our shops as a 
quick reference form. Of course they 
had to be a lot larger so I took the 
page down to our ship’s printer. 
Naturally before he even got a copy 
made, the sheet was misplaced! Now 
my question is: Can I obtain another 
in any way?” Naturally, we for- 
warded two copies of the aforemen- 
tioned data sheet immediately. 


The Beat of the Beam 


A mechanical light chopper de- 
veloped by Westinghouse scientists 
emits a staccato of precise, ultra- 
fast light pulses for testing how fast 
electronic devices react to light and 
other radiations, according to In- 
dustrial Research 
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Newsletter. The 
chopper will be used to shred, we 





mean shed, light in such fields as 
TV, high-speed photography, and 
fluorescent illumination. 


Swab on Job 


The cotton-tipped swab has been 
lent by the nursery to the factory, 
we are told. Q-tips, originally de- 
signed for nursery use, are being 
used to clean center holes prior to 
mounting for machining, and for 
bottoming holes before 
gaging, as well as for applying flux 
in delicate soldering operations. 


cleaning 


Sailboat Safari 


A solar “sailboat” that can take 
man to Mars and beyond (that 
“beyond” has us worried) was re- 
cently demonstrated at the Westing- 
house Research Laboratories. The 
principle behind the solar ship was 
first observed 85 years ago: that 
when the sun shines on a body it 
also exerts a pressure—in this instance 
on a space boat which would be 
launched from the earth by a 1-ton 























































By E. S. Salichs 


rocket. Once in orbit, the rocket 
would be discarded, and a huge, 
parachute-shaped sail unfurled and 
attached by shroud lines to a gondola 
carrying a 1000-pound payload and 
crew. No week-end jaunt, however, 
since breaking away from the earth’s 
gravity might take several weeks. 
Then there is an estimated 118-day 
orbit-to-orbit travel time to Mars, 
and what with sightseeing, shopping, 
and hitting the high spots, you would 
probably need extra vacation time. 
We're too busy, honestly. 


Vendor of Distinction 
Prefers Stainless 


The old wooden hot dog pushcart, 
painted red and streaked with mus- 
tard, is being replaced by gleaming 
stainless-steel wagons, according to 
Steel Facts. One reason for their 
popularity is that stainless steel 
helps to retain heat and cold, requi- 
sites for hot hot dogs and cold cold 
pop. And how many times in the 
past have you bought vice versa? 


HAVE HARDWARE, WILL TRAV- 
EL—tThe three trailers seen here, 
pulled by a tractor, constitute a 
“hardware train'’’ which supplies 
5300 different kinds of nuts, 
bolts, screws, washers, rivets, 
and gaskets used to manufac- 
ture F8U Crusaders and Regulus 
guided missiles at Chance 
Vought Aircraft, Inc., Dallas, 
Tex. Six trains work continuously 
to keep the plant supplied, and 
their use has cut down tremen- 
dously the paper work and run- 
ning around required to draw 
such items out of general stores. 
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than you think. Olson Mig. Co. needed only a mimor 


on tough jobs —like 
rolling a double-lead Stub Acme thread —may be easier 


adjustment im a standard Anaconda rod 


S 
8 TP! Double-Lead 
Stub Acme L.H. 


14-16 NS 
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Rolling three threads (drawing, right) in two positions on a 6-spindle automatic meant cost savings for Olson 


Mfg. Co., Worcester, Mass. The Acme thread, however, posed problems. 


American Brass specialists sug- 


gested minor modification of standard Anaconda Free-Cutting Brass Rod to provide the extra ductility needed, 


The idea worked and the resulting valve spindle is shown above, about 12 


—or maybe you need a different alloy rod. 
The tiny connectors, right, have to be ma- 
chined from .078” rod, requiring many pre- 
cision form-cutting, drilling, slotting opera- 
tions. So machinability is a vital property of 


times actual size. 





the rod used—but so are adequate electrical 
conductivity, high strength, and fatigue re- 
sistance. 

Cannon Electric, Los Angeles, makers of 
these electrical plug assemblies, had to find 
a rod with a delicately balanced combina- 
tion of mechanical properties to provide the 
unfailing and continuous performance re- 
quired. They found it in Anaconda Free-Cut- 
ting Phosphor Bronze-610 Rod, developed by 
American Brass metallurgists to combine the 





strength, resilience, fatigue resistance of 
phosphor bronze, and machinability ap- 
proaching that of free-cutting brass. 


EETING the joint requirements of de signers, manufactur- 
M ing men, and buyers—to achieve high quality and per- 
formance while simplifying fabrication and cutting over-all 
costs—is an important function of American Brass technical 
specialists. For imaginative and practical help of this kind, 
see your American Brass Company representative or write: 
The American Brass Company, Waterbury 20, Conn. In Can- 
ada: Anaconda American Brass Ltd., New Toronto, Ont. _ 599 
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COPPER - BRASS - BRONZE 
NICKEL SILVER - MILL PRODUCTS 
Made by The American Brass Company 


For more data, circle this page nufiber on inquiry card 
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California and Texas 


LOCKHEED MuisstLes Systems D1 
vision, Sunnyvale, Calif., has for- 
mally changed its name to LocKHEED 
MissitLes AND SPACE Division, it was 
by L. Eucene Roor, 
Lockheed Aircraft Corporation vice- 
president and general manager of 
the division. 


announced 


Norturop Arcrart, Inc., Bev- 
erly Hills, Calif., has announced 
a change in its name to NortTHrop 
Corporation, At the same time, the 
company’s Northrop Division at 
Hawthorne, Calif., will take the 
name of Nora. 


LLOYD 


Cowpin has been ap 
pointed by 


Mead Specialties Co., 
Chicago, Ill., as its representative 
for northern California. His head 
quarters are at 1606 E. 14th St 


Oakland. 


R. G. (Dick) Maus has 
appointed Western Division sales 
manager for Cieco Arr Too s, a 
division of Reed Roller Bit Co., 
Houston, Tex. 


been 


Illinois, Wisconsin, 
and Missouri 


CLEARING, division of U.S 
tries, Inc 


Indus 
, Chicago, Ill., announces 
the appointment of Propuction 
EoureMENT Co. to be its local dealei 
in central and eastern Michigan. The 
division also announces the appoint 

ment of INTERNATIONAL MACHINERY 
Co., Ltd., to be its dealer in Canada 
for the full line of Clearing products 
lowA MaAcHINERY & SuppLty Co 

Des Moines, Iowa, will be its local 
dealer in Iowa for Clearing’s open- 
back inclinable and horning presses 
up to 200 tons capacity. Clearing 
has appointed L. L. Ricuarps & Co.., 
Milwaukee, Wis.. to be _ its 


dealer in Wisconsin for 


local 
mechanical 
presses up to 200 tons capacity. 


Barnes Dritt Co., Rockford, Ill 
announces the following changes in 
officer responsibilities: H. L. Cocs- 
WELL has been elected vice-president 
in charge of sales and service activi- 
ties of the company’s Machine Tool, 
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(Left) H. L. Cogswell, vice-president, sales and service activities, 

Machine Tool, Coolant Cleaning Equipment, and Honing Divi- 

sions, and (right) Roger Marriott, newly elected secretary and 
treasurer, Barnes Drill Co 


Coolant Cleaning Equipment, and 
Honing Divisions, RoGER Marrior1 
executive vice-president of 
Drill Co., 


and treasure 


Barnes 
has been elected secretar\ 
HaroLtp A. JOHNSON 
has been elected vice-president in 
charge of engineering and manufac 
turing. ALFRED G 
dent and _— secretary-treasurer — of 
Barnes Drill Co., Rockford, IIll., has 
retired February 1 after nearly forty 
vears of service with the 


BLOCK, vice-presi- 


company 


Unimetr Carsipes, division of 
United-Greenfield Corporation, (¢ hi- 
cago, Ill., has recently appointed th« 
following stocking distributors 
BADGER MiLt Suppty Co., 1918 
Algoma Bldg., Oshkosh, Wis > CASA 
NAVE Suppity Co., Inc., 2028 
Sansom St., Philadelphia, Pa.; Ken 
NETH L. Exkpout, 2520—30th Ave. 
Court, Moline, Ill.; and Bruce IN 
DUSTRIAL SupPLY, 4049 New Castle 
Ave., Wilmington, Del 


JosepH T. 
Chicago 


RYERSON & Son, IN« 

Ill., announces the follow- 
ing management changes. MELVIN 
B. Monson, general manager of the 
Milwaukee plant, has been named 
general manger of the plant at Los 
Angeles. He WayYNeE D. 
DUKETTE, New general 


succeeds 
deceased, 


manager at Milwaukee is CHARLES 
S. Hecet, who was national product 
manager for steel. H 
DaNnteEL Ross, national product man- 


stainless 
ager for alloy steel, has replaced 
Mr. Hegel. Epwarp J]. RicHarpson. 
in addition to his duties as national 
product manager for tubing and cold 
finished bars, will assume Mr. Robb’s 
former responsibility for allov steel 


AMERICAN STEEL Founpries, Chi- 
cago, Ill., announces that CHARLES 
C. JarcHow, who has been president 
1949, was elected chairman 
of the board. He is succeeded as 
president and chief executive office: 
by JosepH B. LANTERMAN, vice- 
president since 1954, CuHEesTerR E 
sRIGSBY, vice-president since 1949 
and general manager of the Trans- 
portation Equipment Division since 
1957, was elected a director succeed- 
ing THomas Drever, who retired 
from the board. Grorce S. ALLEN, 
vice-president of the Harris Trust & 
Savings Bank, was elected a director 
for the unexpired term of the late 
Guy E. Reep. RALPH D. BrIzZOLARA 
and CuHarLeEs L. HEATER, vice-presi- 
dents of American Steel Foundries, 
and Frank W. Jenks, president of 
INTERNATIONAL HARVESTER Co., 
were re-elected directors. 


since 
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Cincinnati 


Hydroform - Hydrospin 


make the nose sections flow 


for 
TAPCO GROUP 


of 
Thompson Ramo Wooldridge Inc. 


Tapco Group, contractor to supply nose sections 
for the highly accurate, air-to-surface ‘“Bullpup” 
missile, employs Hydroforming and Hydrospin- 
ning to form these parts at high production rates. 


Photo at left shows preforms being produced with 
minimum thinout, on a Cincinnati 32” Hydro- 
form", at rate of 90 per hour. Preform is of 6061 
Aluminum, 14” major diameter x 13” deep x %” 
wall thickness. Preforming is a sub-contract 
operation by Jones Metal Products Co., West 
Lafayette, Ohio. 


The preform is heat-treated, then “‘chipless ma- 
chined”’ on the two-roller Cincinnati Hydrospin® 
in two operations (bottom photo). First spinning 
roll-flows the preform to 20” length x 12” major 
diameter x 0.080” wall thickness, in 344 minutes. 
Final spinning increases part length to 40” and 
reduces wall thickness to 0.040”. Floor-to-floor 
time, 444 minutes. 


For your missile metalworking, 
you'll save time and money by 
teaming-up with Cincinnati Hydro- 
form and Hydrospin machines. Call 
in a Meta-Dynamics Division field 
engineer for detailed information. 


Hydroform /Hydrospin 


META-DYNAMICS DIVISION 


Machines for Metal Forming and Heat Treating 





THE CINCINNATI MILLING MACHINE CO. 
Cincinnati 9, Ohio, U.S.A. 
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The Chicago branch of Vickers 
INCORPORATED—division of Sperry 
Rand Corporation—has moved to a 
new building with increased facili- 
ties. Announcement was made by E. 
O. CLark, branch manager, The new 
structure is at 350 N. York Road, 
Bensenville, Ill., west of the O'Hare 
Airport. 


WarRREN G. CuDLip is new man- 
ager of quantity sales at CUTLER- 
HAMMER INC., Milwaukee, Wis. 


Marion L. 
named 


RENSINK has been 
sales engineer for the St. 
Louis district of the Sinclair Refining 
Co., New York City, a subsidiary of 
Sinclair Oil Corporation. The district 
covers the eastern two-thirds of the 
state of Missouri 


Michigan 


Wesson Co., Detroit, Mich., has 
promoted four district supervisors to 
district manager and has appointed 
three new sales and service engi- 
neers. Advanced to district managers 
in their respective areas are: Sy 
Dworecki, Chicago; JAMEs J. Smit, 
Jn., East Paterson, N. J.; GERALD 
Bocner, .Cleveland; and ANTHONY 
Rocers, Detroit. New sales and ser- 
vice engineers are JOHN TAYLOR for 
southeast Michigan; Ropert L. W1L- 
sONn for the Dayton-Columbus, Ohio, 
area; and Wit_v~1AM GERMANT for 
selected accounts in the Detroit 
area. 


METALLURGICAL 
PARTMENT, 


Propucts DrE- 
General Electric Co., 
Detroit, Mich., announces that Dr. 
Cuarces E. Reep has been named 
general manager. He succeeds KEN- 
NETH R. BEARDSLEE, who had been 
general manager since 1951. Mr. 
Beardslee becomes a consultant for 
the department. Dr. Reed co- 
authored the book “Applied Mathe- 
matics in Chemical Engineering.” 
The department also announces the 
promotion of H. J. SiexKMANN to man- 
ager, market development and _re- 
search. 


Composite Forcincs, Inc., of 
Detroit, Mich., announces the elec- 
tion of Mrs. C. M. Guse as presi- 
dent, and Louis P. MILLER as secre- 
tary-treasurer. Other changes include 
the appointment of D. W. MILLs as 
sales manager, W. WECH as manager 
of the Forge Plant, and Henry 
Jessop as manager of the Special 
Machine and Fabrication Division. 


Howarp Carson was elected vice- 
president of Capmttac Gace Co., 
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Detroit, Mich., and general manager 
of the Costa Mesa operation. Cadillac 
Gage is an Ex-Cell-O Corporation 
subsidiary. 


WiitiAM Jaynes has been made 
product manager of bearing bronzes 
for Meier Brass & ALUMINUM Co., 
Detroit, Mich. 


Swney E. Beacu has been ap- 
pointed Michigan district sales man- 
ager of the RapraL Dritt Merc. Di- 
VISION, Veet Industries, East Detroit, 
Mich 


New England 


Norton Co., Worcester, Mass., an- 
nounces the following personnel 
changes: RaLpH M. JOHNSON, vice- 
president of Norton Co., has retired 
as director of sales. He was re-elected 
a director and vice-president, and 
will be retained as a consultant for 
one year. Mr. Johnson also retired 
as a director of BEHR-MANNING Co., 
a Norton division located in Troy, 
N.Y. Georce N. JEPPSON was re- 
elected chairman of the board and 
Mitton P. Hiccins was re-elected 
president of Norton Co. WitL1aAM H. 
Perks, Norton treasurer and con- 
troller, was appointed a director of 
Behr-Manning Co. to succeed Mr. 
Johnson. Lester A. Hansen, Behr- 
Manning technical director, Coated 
Abrasive Technical Department, was 
also appointed a Behr-Manning di- 
rector to fill the vacancy caused by 
the retirement of Joun O. Amstuz, 
Behr-Manning’s former vice-presi- 
dent in charge of engineering. 


Bay Strate Tap & Dire Co., Mans- 
field, Mass., became a subsidiary of 
CLEVELAND Twist Dri.t Co., Cleve- 
land, Ohio, in March. Operations of 
Bay State will continue in Mansfield. 
Louts A. Lincoin, who has served 
as president for the past twenty-two 
years, will continue in that capacity. 


LELAND-GirForD Co., Worcester, 
Mass., announces that it has elected 
WiLuiaM F. LELAND chairman of its 
board of directors. STANLEY B. Down 
becomes president in his place. A. L. 
WILKINSON, who has been elected 
treasurer, is executive vice-president 
as well. 


Gen H. Stimson has been ap- 
pointed chief engineer of the GREEN- 
FIELD TAP & Dik Division of United- 
Greenfield Corporation at Greenfield, 
Mass. Mr. Stimson has been gage 


Glen H. Stimson, chief engineer, 
Greenfield Tap & Die Division, 
United-Greenfield Corporation 


sales manager and chief engineer of 
the gage division at GTD since 1944. 
He joined GTD in 1934. 


ArtHur E. HAMM was named a 
director of Union Twist Druitt Co., 
Athol, Mass., to fill the vacancy exist- 
ing through the death of William E. 
Loy. Price - FLEuRY - ARMSTRONG, 
Inc., has been appointed sales repre- 
sentative for Union Twist Drill, 
Athol, Mass., and S. W. Card Di- 
vision, Mansfield, Mass., in the states 
of Virginia, North Carolina, South 
Carolina, Tennessee, Alabama, Mis- 
sissippi, Georgia, Florida, and 
southern Louisiana. The new organi- 
zation will have the following off- 
cers: H. KENDALL Price, president; 
Ben A. FLeury, vice-president and 
secretary; and Ep W. ARMSTRONG, 
vice-president and treasurer. Union 
Twist Drill Co. and S. W. Card Di- 
vision sales office and warehouse will 
continue at the present address: 1475 


Spring St., N. W., Atlanta 9, Ga. 


Brown & SHARPE Mec. Co., 
Providence, R. I., announces that 
another milling cutter grinding and 
modification service company has 
been opened in Illinois for distribu- 
tors and their customers by the Cut- 
ting Tool Division. The Brown & 
Sharpe Cutter Service Co. of Illinois 
is located in Bellwood, in metropoli- 
tan Chicago. The company has pur- 
chased Howe & Fant, Inc., East 
Norwalk, Conn., originator and 
manufacturer of turret-drilling and 
jigless work-positioning devices. 
Henry D. Suarre, JRr., president of 
B & S, announced that Howe & Fant 
will become a subsidiary known as 
the Brown & Sharpe Turret Drilling 
Division, Inc. It will continue to 
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(SITS ECONOMY SEALS 


FOR HIGH-VOLUME COMMERCIAL USE 


Economy is usually a primary con- 
sideration in high-volume com- 
mercial sealing applications. The 
Gits Commercial Seal Division 
specializes in design and manu- 
facture of these and other seals 
for just such applications — with 
this economy requirement in mind. 


MARK VI 


For all types of water pumps. Useful 
in high-volume appliance and do- 
mestic water pump sealing applica- 
tions. Rugged, durable, efficient. 
Specified where performance must be 
combined with economy. 


STYLE SGU 


A factory-assembled unit-type seal 
for household appliance manufac- 
turers and other small-budget users 
— Disposal Machines, Washing Ma- 
chines, Refrigerators. 


Plus 


these and other seals 
for standard 


INDUSTRIAL APPLICATIONS 


UNIT SEAL 


A complete packaged sealing 
unit containing both rotating 


Write for 
detailed data 


G 


and stationary seal faces en- 


closed in metal housing. Used 
on Speed Reducers, Gear Motors 
and many other types of Power 
Transmission Equipment and 
Machine Tools. 


IT'S 8206.Mrc. co. 


STYLE DPC 


An extra-rugged carbon- or 
bronze-faced seal, for more 
compact installation in heavy 
machine tools and other indus- 
trial machinery. 


COMMERCIAL AND INDUSTRIAL SEAL DIVISION 
1858 South Kilbourn Avenue © Chicago 23, Illinois 


Specialists in Lubricating Devices and Shaft Seals for Almost Half-A-Century 





(Left) Henry J. Fredericks, vice-president, (center) Edward J. Shages, vice-president in charge of 
manufacturing, and (right) Jacob J. Jaeger, executive vice-president, Pratt & Whitney Co., Inc. 


operate at the East Norwalk plant 
with its present personnel. Distribu- 
tion of products of the new division 
will continue through Howe & Fant’s 
existing dealers in the metalworking 
centers of the United States. ARNOLD 
Cuar.at, formerly the company’s 
vice-president and chief engineer, 
becomes president of the new sub- 
sidiary, succeeding A. S. Howe, Jr. 
Mr. Howe : 
tion with the firm and continue as a 
director 


will maintain his associa- 


JARVIS CORPORATION, Middletown, 
Conn., announces the opening of a 
new subsidiary in Burlington, Mass 
to handle the design, manufacture, 
and distribution of special solid car- 
bide tools. The new operation is 
under the direction of Pau. Hans- 
COME, general manager, assisted by 
FREDERICK WOLD. 


BuLLarp Co., Bridgeport, Conn., 
has announced the election to the 
board of directors of Lee S. JOHNSON, 
vice-president, United Aircraft Cor- 
poration, and general manager of 
Sikorsky Aircraft Division; and of 
Paut L. Smrru, formerly controlle: 
of the Bullard Co., as treasurer. M1 
Smith succeeds Francis L. DaBney, 
now vice-president and secretary of 
Bullard Co., as treasurer. 
Grorce C. Mort has _ joined 
HAMILTON STANDARD, division of 
United Aircraft Corporation, Wind- 
SOT Loc ks. 


control manage 


Conn., as production 


Pratt & WuitNney Co., INc., West 
Hartford, Conn., has announced the 
appointment of three executives to 
new posts. JAcoB J. JAEGER was 
named executive vice-president 
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Henry J. FREDERICKS, treasurer- 
controller, has been named a vice- 
president. Epwarp J. SHaces has 
been named vice-president in charge 
of manufacturing for all operations. 
Mr. Jaeger has been associated with 
the company since 1940, has been a 
vice-president since 1955, and was 
elected a director in 1956. Mr. 
Fredericks has served as _treasurer- 
controller since April, 1957. He 
joined P & W in 1955. Mr. Shages 
has risen through the company ranks 
and was named vice-president and 
manager of the Cutting Tool & Gage 
Division in 1956. 


THEODORE L. KisHBAUGH has been 
appointed general manager of the 
Wallingford, Conn., plant of JosErH 
T. Ryerson & Son, Inc. Mr. Kish- 
baugh joined Ryerson in 1946 as 
assistant manager of its Los Angeles 


plant. After two vears he was named 


T. L. Kishbaugh, general manager, 
Joseph T. Ryerson & Son, Inc. 


manager, remaining in this post until 
1957 when he was appointed assis- 
tant vice-president with headquar- 
ters in the firm’s Chicago offices. 


New York and New Jersey 


The establishment of a new com- 
pany—Tri-Seco, Inc.—for the sale 
and distribution of machine tools 
precision gages, and related equip- 
ment has been announced by Jo- 
sEPH G. Brapy, president. Home 
office of the new corporation is at 
7 W. Broad St., Fleetwood, Mount 
Vernon, N. Y. Its area of operations 
will include New York, New Jersey, 
and Connecticut. In Connecticut the 
company will be represented by a 
resident sales engineer, ALBERT F 
MILLER, JR., vice-president, who will 
make his headquarters in Bloomfield. 


Rose, KimBaLtt & Baxter, INC., 
511 Baldwin St., Elmira, N. Y., has 
been appointed distributor for La- 
trobe over-size, flat-ground, die steel 
stock for the of New York, 
which is manufactured by LATROBE 
STEEL Co., of Latrobe, Pa. The com- 
pany announced that JoHN Dus.in, 
manager of its industrial department, 
has been placed in charge of the 
Latrobe stock. 


area 


Frep G. OQurcatt has been ap- 
pointed sales manager, LinpE De- 
PARTMENT, Carbide Inter- 
national Co., Division of Union Car- 
bide Corporation. The sale of Linde 
Company products, as well as those 
of the other Corporate Divisions, is 
handled outside the United States 
and Canada by the International Co. 


Union 


BeHr-MANNING Co. of Troy, N. Y., 
a division of Norton Co., 
THOMAS TROWBRIDGE 


has named 
general sales 
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@) rantunc. 


Designed for 
cutting 


speeds | 


between high speed 


steel and carbides 


V-R TANTUNG bridges the gap between 
maximum cutting speeds of high speed steel 





SOLID TOOL BITS 


and practical minimum speeds of cemented 
* carbides . . . and it’s easy to grind with 
CUT-OFF BLADES aluminum oxide wheels. 


@ High red-hardness; high transverse rupture 


CAST-TO-FORM strength; low coefficient of friction and high 
e shock resistance are a few of the characteristics 


which make TANTUNG cast alloy the ideal 
TIPPED TOOLS 





tool material for intermediate cutting speeds. 








Ask your V-R representative to show you 


how TANTUNG can cut costs on many 
“Where and How to —. : 
use TANTUNG” of your machining operations. He will also be 
Facts about all type: , . 

of TANTUNG tous glad to give you full information on V-R 

.. . how to grind and : . , : ; 

braze . . . examples of Ceramic and Carbide cutting tools for your 
production cost-savings, 

etc. Ask for Booklet i od j 

No. 573, higher speed jobs. 


Vascoloy- amet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


862 Market Street Waukegan, Illinois 
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manager of its Coated Abrasive Di- 
vision. THoMas G, GiLCOYNE was ap- 
pointed field sales manager of the 
division. 


J. H. Wittiams & Co., Buffalo, 
N. Y., announces the appointments of 
Joun T. ScHANER as_ purchasing 
agent and FRANK J. Weser as as- 
sistant purchasing agent. 


The DorHLer-JArvis Division of 
National Lead Co., New York City, 
has announced three executive 
changes. Joun W. Tuees has been 
named production manager for the 
division; CHar.tes I. Hopcson_ be- 
comes manager of Doehler-Jarvis 
Toledo, Ohio, Plant 1, succeeding 
Mr. Thees; and Ricuarp M. Hinp- 
MAN has been appointed sales man- 
ager of the division’s two Toledo 
plants, succeeding Mr. Hodgson. 


ADAMAS CARBIDE CORPORATION, 
Kenilworth, N. J., has announced the 
appointment of Eric Werner of 
Toot Speciauists, INc., as _ its 
southern New Jersey representative. 


] & S Toot Co., Inc., Livingston, 
N, J., announced the appointment of 
the AMERICAN COLDSET 
rion, Teterboro, N. J., as national 
distributor and exclusive sales agent 
for its J & S “Contour Dresser.” 


CorPORA- 


Jack B. Laramy has been ap- 
pointed manager of sales of the 
WORTHINGTON CORPORATION, Har- 


rison, N. J., Division. 


Ohio 


TIMKEN ROLLER BEARING Co., 
Canton, Ohio, announces the follow- 
ing appointments: Paut J. Reeves 


(Left) Swan E. Bergstrom, president, and (right) Robert C. Bevis, a vice-president 
and director, Cincinnati Milling & Grinding Machines, Inc. 


has been designated vice-president 
in charge of sales. He succeeds W. B. 
Moore, who retired in March. To 
fill vacancies created by his promo- 
tion, Mr. Reeves announced two 
executive changes in the Sales Divi- 
sion: Rospert G. WINGERTER was 
named director of sales and S. T. 
SALVAGE became general manager of 
the Automotive Division. After serv- 
ing the company in diverse capaci- 
ties, Mr. Reeves was promoted to 
advertising manager in 1944 and 
director of sales in 1951, the position 
he held before becoming  vice- 
president. Mr. Wingerter joined the 
company in 1938 as a sales trainee in 
the Industrial Division and has pro- 
gressed steadily to his present posi- 
tion. Mr. Salvage joined the Timken 
Co. in 1933 as a sales engineering 
trainee. In 1958 he was named “Ad- 
vertising Man of the Year.” 


CINCINNATI MILLING & GRINDING 
Macuines, Inc., Cincinnati, Ohio, 
announced that SwAN E. BERGSTROM 
was elected president and Rosert C. 
Bevis was elected a vice-president 
and director. Cincinnati Milling & 
Grinding Machines, Inc., is the sales 
subsidiary of the Cincinnati Milling 
Machine Co. Both have held many 
positions of importance, Mr. Berg- 
strom being president of the parent 
company and Mr. Bevis, sales man- 
ager of the sales subsidiary company. 


E. W. Buss Co., Canton, Ohio, 
has formed a new sales organization 
to handle special products and gov- 
ernment contracts. The new group 
will be headed by Roserr E. 
Reitty, who will make his head- 
quarters at Canton. At present, Bliss 
is building a $5,000,000 140-foot 


diameter radio telescope for the 


(Left) Robert G. Wingerter, director of sales; (center) S. T. Salvage, general manager, Automotive 
Division; and (right) Paul J. Reeves, vice-president, sales, Timken Roller Bearing Co. 
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Revere helps “fit the metal to the job” 


AND A MAKER OF FINE CARS 
SAVES MONEY WHILE IMPROVING PRODUCT QUALITY 


Recently, a manufacturer of top-flight motor cars was having 
trouble in producing the above escutcheon for the front bumper 
lamps used on his newest model. 

First of all, the breakage of the part was excessively high. 
Second, the escutcheon which is drawn at an angle, and contains 
a concave surface on the inside presented a problem in that, 
after buffing, polishing, and flash plating, the finish produced 
did not exactly match the chrome-plated bumper. 

Revere’s Technical Advisory Service suggested these difficul- 
ties might be overcome by using Revere 70-30 Brass Strip. 

Here, again, by “‘fitting the metal to the job” Revere’s Techni- 
cal Advisory Service was able to reduce manufacturing costs 
while improving the quality of the product. Finish of parts was 
improved while finishing costs were reduced. Finished parts 
proved an excellent match. Switching to the more ductile metal 
resulted in less tool wear, while breakage was reduced to less than 
1%. All this with little adjustment of existing press equipment. 

Why not consult with Revere’s Technical Advisory Service and 
take advantage of its extensive knowledge in “fitting the metal 
to the job.” This Service has saved others money, why not you? 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N.Y.; Baltimore, Md.; Chicago, Clinton and Joliet, Lil; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.; 
Brooklyn, N.Y.; Newport, Ark.; Ft. Calboun, Neb. Sales Offices in Prin- 
cipal Cities. Distributors Everywhere. 








National Radio Astronomy Observa- 
tory. Three other appointments to 
the Special Products sales force are: 
Leo P. Sinciair, JR., will become 
Washington representative. THomas 
F, Lyncu will be in charge of the 
Midwest and will make his head- 
quarters at Canton. R. E. BatLey 
will represent the Special Products 
Division and make his headquarters 
in Los Angeles. 


LINCOLN Cleve- 
land, Ohio, announces two personnel 


DonaLp F. 


Evectrric Co., 
changes: Hastincs has 
been named manager in 
Moline, Ill. Mr. Hastings moved to 
Moline from San Franc Isco where he 
was a welding engineer with Lincoln 
Donacp G, Wricut will replace him 
in California 


district 


Unrrep StTates STEEL CoRPORA- 
Cleveland, Ohio, announces 
the elevation of Hanry M. Francis 
to the position ot 
president ‘of its Steel & 
Wire Division. Epwarp A. MuRRAY 
was appointed vice-president—sales, 
of American Steel & Wire to succeed 
Mr. Francis 


TION, 
executive vice- 
American 


CLEARING, division of U. S. Indus- 
tries, Inc.; Chicago, Ill., has an- 
nounced the appointment of Trecu- 
NEERING SALES, INC., as its local 
dealer in southern Ohio for open- 
back inclinable and horning presses 
of up to 200 tons capacity. 


Tom G. Conway has been ap- 
pointed vice-president in charge of 
manufacturing of PRODUCTS 
Division, Borg-Warner Corporation, 


Bedford, Ohio 


PEsco 


Super Toon Co., division of Van 
Norman Industries, Detroit, Mich., 
has appointed the Joun M. ALLEN 
Co., Cleveland, Ohio, as a distributor 
of its 


solid cemented carbide and 


( arbide-tipped cutting tools. 


Pennsylvania, Maryland, 
Virginia, and West Virginia 


CARPENTER STEEL Co., Reading, 
Pa., has put into operation a new 
metallurgical laboratory to 
provide faster service in the produc- 
tion testing of 


control 
steels to customer 
The new facility en- 
ables Carpenter to examine and eval- 
uate steel in manufacture up to five 
times as fast as was formerly pos- 
sible, according to Dr. Cari B. 
Post, vice-president and_ technical 
director. This speedup in testing time 
is expected to result in improved 
quality control and substantially 
faster delivery on orders. 


specifications 
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Dwicut W. KaurMann has been 
appointed manager of Tool Steel 
Sales for the CruciBLE STEEL Com- 
PANY OF America, Pittsburgh, Pa. 
He succeeds A. H. Lewis, who was 
named assistant to the works man- 
ager of the company’s Sanderson- 
Halcomb plant in Syracuse, N. Y. 


Rosert J. Ocpen has been ap- 
pointed manager of screw machine 
stock sales for Aluminum Company 
of America, Pittsburgh, Pa. 


JouNn V. Sutrron has been ap- 
pointed manager of the recently 
formed Contract Division of TEx- 
rite Macuine Works, Reading, Pa. 


James J. Moran has been ap- 
pointed sales representative for the 
WARNER ELEcTRIC BRAKE & CLUTCH 
Co., Beloit, Wis. He will make his 
headquarters at 928 Kevin Road, 
Baltimore 29, Md., and will supervise 
the firm’s industrial sales and servic¢ 
activities in western Maryland, east- 


ern Virginia, and Washington, D. C. 


JAMES Rich- 
mond, Va., has been appointed a dis- 
tributor of Formsprag and Rawson 
clutches for the Formsprag Co., 
Warren, Mich. McGraw _ territory 
will include the entire state of Vir- 
ginia. The McGraw firm has a branch 
in Front Roval and a sales office in 


Roanoke, Va. 


McGraw, Inc... of 


Rivett LATHE & GRINDER, INC., 
Boston, Mass., has appointed Scort 
Equipment Co., 3825 Jacob St., 
Wheeling, W. Va., as exclusive dis- 
tributor in West Virginia and south- 
eastern Ohio for the company’s line 
of hydrauli valves. 
power units 


cylinders, and 


New Manufacturers’ 
Association Formed 


\ new national, non-profit trade 
organization, to be known as the 
“National Institute of Jig and Fixture 
Manufacturers,” has 
been recently formed. The following 
office elected at the 
ing meeting: Erick W. Bergmann, 
Monroe Engineering Products, Inc., 
president; John Burke, West Point 
Mfg. Co., vice-president; and Harold 
Wrigley, Vlier Engineering Corpora- 
tion, secretary-treasurer. Membership 


Component 


rs were organizZ- 


in the association is open to all quali- 
fied companies, and inquiries should 
be directed to the secretary-treasurer, 
at Vlier Engineering 
8900 Santa Monica 
Angeles 46, Calif. 


Corporation, 


Blvd., Los 


Obituary 


Leonarp H. MALSACK, secretary- 
treasurer of the Kempsmith Machine 
Co., Milwaukee, Wis., died in Feb- 


ruary at the age of fifty-nine. Mr. 


Leonard H. Malsack 


Malsack had been with the company 
for twenty-eight years, and was 
secretary-treasurer fo the — last 
twenty-five. He was active in civic 


and fraternal organizations. 


Solid Carbide Tool Institute 


Reorganized 


the Solid Car- 
bide Tool Institute was accomplished 
h ld in ¢ hi- 
will provide 
to Is fou 
and will develop and 


Reorganization of 


at a conference recent] 


The n w | itute 


standards on solid carbide 


the industry 


cago 


publish statistical information for its 
members. Standards on solid carbide 
end-mills, reamers, and drills have 
been developed by S.C.T.I. in con- 
junction with the Metal Cutting Tool 
Institute. These may be adopted by 
the American Standards Association. 
President of the reorganized S.C.T.I. 
is Herbert W. Fichtner, sales man- 
ager of Atrax Co., Newington, Conn 
The Walter Gebhart Organization, 
1015 Chestnut St., Philadelphia, Pa. 
was elected to 


secretary and treasurer. 


serve as executive 


° “ 

An article in MACHINERY sixty 
years ago described the mechanical 
equipment in the “world’s highest 
office skyscraper’—309 feet tall and 
having twenty-six floors. 
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Pe 


PRECISION BORING 


with 
no 
rejects 


hole location accurate to +.0001” 
SAVE 300 HOURS PER UNIT 


on precision boring of gear boxes. Each unit (2 halves) 
calls for over 200 holes, averaging 4 operations per hole 
and 3 setups per unit. Boring, spot facing, recessing, 
milling, tapping and counter boring. Material is magnesium 
alloy. Location tolerances +.0001. 


hole sizes repeated to + .000]” 


Boring time reduced from 800 hours to 500 hours 
per unit—with no rejects in all 50 parts—and every 
one accurate to +.0001” on hole size and location! 


Mr. R. Schmidt of Triangle Tool Co., Union, N. J., 
owner of this Fosmatic Jig Borer, reports, ““Two Any tape or card reader can be used to control a Fosmatic. And 
it : , h j j 
Fosmatic features were largely responsible for this because the functions of our machine are actuated electrically, 
; 4 we : ae is numerical control can be installed in the field—economically. 
important time vsatarectl First, the Fosmatic’s long You can program all or as many functions as you wish! Write 
table travel permitted machining two parts at once. or call today for complete information. 

Second, the automatic positioning and Direct Di- 
mension Measuring System work simply and fast. 
They eliminate confusion and help the operator 
work accurately and efficiently. Incidentally, that 
long table travel helped get us several new jobs we 


could never have handled on our other jig borer.” .) 
! 


Buy a Fosmatic today—add Numerical Control Tomorrow 


Ask for Fosmatic Jig Borer Bulletin JB-M 


a 
y f 


With Direct Dimension Measuring the operator sets 

dimensions direct from blueprint onto two direct \ Pe Ht 

reading drum dials. At the press of a button, the Lis pes g wee . | 
table automatically positions work to +.0001”. it a muy Get a Proposal from 


Fosmatic Jig Borers bring you many important ad- ‘ 

vances in boring technology. Where progress has “| 4 e ‘ ‘Oh DIC 

been so great, the obsolescence of your old machine a. & PY a 

may be more costly than you suspect. Why not run THT eT 


a check? Call your Fosdick Distributor or write CINCINNATI 23, OHIO 
us today. 
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ifferent toolholders ? 


Metallurgical Products Department reports 
on an expanded new line of Lift-O-Matic toolholders 
. . . 242 sizes to speed changeovers on every job 





Nobody needs to tell you what carbides 
have done for metalcutting . . . or how 
Carboloy» disposable inserts have led the 
way. But making inserts is only half the 
job: the other half is to provide you with 
toolholders that let you get full value 
from these miracle metals. 


Carboloy Lift-O-Matic toolholders do this 
job. There are now three types— positive 
rake, negative rake, and tracer. All pro- 
vide access to the clamp setscrew from 
either top or bottom—all provide for 
fastest possible indexing or changeover — 
all cut your inventory needs by providing 
interchangeability of parts. In addition, 
Carboloy heavy duty toolholders are made 
for cutting conditions where a maximum 
strength holder is demanded. 


This expanded Lift-O-Matic toolholder 
line is stocked by your local Authorized 
Carboloy Distributor—3 types, 9 styles, 
242 sizes—plus the widest range of styles, New! Self-raising chipbreaker clamp. A twist of the wrist 
sizes, and grades of inseris in the industry. _ ‘rete fr indexing atonal it nd ever 
Call him (see the Yellow Pages under fumbling with loose chipbreaker. You choose from three chip- 
**‘Carbides’’ \: or write: Metallurgical breaker widths for more accurate chip control. 
Products Department of General Electric 


Company, 11147 East 8 Mile Street, CARBOLOY 


Detroit 32, Michigan. 


CEMENTED CARBIODES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES * MAN-MADE DIAMONDS 
MAGNETIC MATERIALS © THERMISTORS ¢° THYRITE® © VACUUM-MELTED ALLOYS 
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New Books and Publications 


THe Grinpinc WHEEL, By Kenneth 
B. Lewis. 532 pages; illustrated; 
6 by 9 inches. 1959 revised edi- 
tion. Published by the Grinding 
Wheel Institute, 2130 Keith 
Building, Cleveland 15, Ohio 
Price, $4.95. 

This volume presents a discussion 
of grinding wheels, machines, and 
techniques from a basic as well as a 
practical standpoint. Opening chap 
ters concern materials 
wheel shapes and SIZeS, bonds, and 
wheel manufacture 
the different 
evlindric al, 


abrasi e 


Others explain 
grinding 
surface, centerless, etc 
Metalworking practices comprise the 
largest part of the book, but th: 
grinding of ceramics, glass, marble 
and concrete is also covered, Speci 7 
chapters deal with the evaluation of 
surface quality 


operations 


truing and dressin2, 
grinding fluids, and factors affecting 
wheel selection 

The current 
based on the with 
added Among 
new subjects are jig grinding, elec- 
trolytically grinding, and 
optical projection grinding. Recent 
developments in contributory fields 
have been examined 


revised edition is 
1951 edition, 
much information. 


assisted 


such as auto- 
matic sizing, automatic loading and 
unloading, and man-made diamonds 
One of the most valuable sections of 
the book is an eight-page trouble- 
shooting chart, and a 


sixteen-page 
wheel-selection chart. 


MECHANICS Of 
Cc. W 


MACHINERY. By 
Ham, E . Crane, and 
W. L 196 pages; illus- 
trated; 6 by 9 inches. Published 
by McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York 36, 

N. Y. Price, $8.50 
This is the fourth edition of this 
volume, appearing in the McGraw- 
Hill Series in Mechanical Engineer- 
ing. In this era of high speeds in 
industrial machinery 


Rowe rs 


the subjects of 
kinematics and dynamics of machin- 
ery are of increasing importance to 
As before, this text is de- 
signed for a two-course sequence: 
Mechanism (Part 1) and Kinematics 
and Dynamics of Machinery (Part 
IL). The basic fundamental approach 
has been kept in this edition, and 
the material is again limited to that 
necessary to bring out principles and 
methods, The chapters include the 
following: Part I. MECHANISM. 
Introductory Considerations, Link- 
ages and Flexible Connectors. Cams. 
Toothed Gearing—Spur Gears. Gear 


engineers. 
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Types and Manufacturing Methods. 
Intermittent-motion Mechanisms. 
Trains and Mechanism. Part II. KIN- 
EMATICS AND DYNAMICS OF 
MACHINERY. Velocities in Ma- 
chines. Accelerations in Machines. 
Static Machines. Inertia 
Forces. Balancing of Machinery. 
Force Analysis of a Gasoline Engine. 
Vibrations and Critical Speeds in 
Shafts. Gyroscopic Forces. Appendix. 
Problems. 


Forces in 


Arc WELDING IN MACHINERY DESIGN 
AND MANUFACTURE. 224 pages; 
illustrated; gold embossed, 
board covers. Published by the 
James F, Lincoln Arc Welding 
Foundation, Cleveland 17, 
Ohio. Price, $2 in U.S.A., $2.50 
elsewhere, postage paid. 

The James F. Lincoln Are Welding 
Foundation has published a new 
book to help designers and manu- 
facturers of machinery of all types 
find answers to their questions in 
using welded-steel construction to 
lower costs and improve perform- 
ance 

It presents ideas for the efficiert 
use of steel in machine design and 
manufacture. Part I contains sugges- 
tions, check lists, and guides for de- 
signing better 
costs; Part II 
seventy-three illustrate 
how used to solve 
problems of design and manufactur- 
ing. The book is cross-indexed as to 
types of machinery, types of com- 
ponents, and types of 
manufacturing problems 


lower 
reviews of 


machines at 
contains 
designs to 


welded steel is 


design or 


INTRODUCTION TO FOUNDRY TECH 
NoLocy. By D. C. Ekey and 
W. P. Winter. 296 pages; illus- 
trated; 6 by 9 1/4 inches. Pub- 
lished by McGraw-Hill Book 
Co., 330 W. 42nd St., New 
York 36, N. Y. Price, $7. 

This book is intended to introduce 
the engineering student to the basic 
concepts of foundry technology. It 
is divided into two sections. The first 
is a series of lectures on the theoreti- 
cal aspects of foundry technology, 
providing a functional perspective 
for the engineer whose profession 
requires correct decisions relative to 
the limitations and applications of 
the casting processes. The second is 
a “Practicum Section” providing 
operational information in the meth- 
odology of numerous foundry proce- 
dures and processes. These practicum 
lessons are roughly integrated with 


the lecture series. The development 
of craft skills is not a major objective, 
but the comprehensive treatment of 
job operations is intended to provide 
the engineering student with a more 
mature and realistic understanding 
of the casting processes. 

The subject field has been re- 
duced to important general areas, 
and fully outlined. 


TROUBLE-FREE Hyprautics. By Ian 
McNeil. 121 pages; 122 illus- 
trations; 5 1/2 by 8 1/2 inches. 
Published by the Ronald Press 
Co., 15 E. 26th St., New York 
10, N. Y. Price, $6.50. 

This volume, a “Practical Hand- 
book on Maintenance and Fault- 
Finding in Oil Hydraulic Ma- 
chinery,” has been written for prac- 
tical engineers who have not had the 
time to study the theoretical aspects 
of hydraulics, but for whom concise 
and readily available information is 
essential. It gives step-by-step 
guidance on how to keep all types 
of hydraulic machinery running 
smoothly, and what to do if trouble 
develops. Twelve charts and thirty- 
four explanatory tables are supplied. 
They are applicable to all forms of 
hydraulic machinery—from machine 
tools to mobile equipment. 


Coming Events 


18-22 


April ASTE Annual Meet- 
ing to be held at the Schroeder 
Hotel, Milwaukee, Wis. Contact 
American Societv of Tool Engineers, 
10700 Puritan Ave., Detroit 38, 
Mich.: Harry E. Conrad, executive 
secretary. 


Aprit 26-30—Twenty-sixth Annual 
Meeting of National Screw Machine 
Products Association, at the Hotel 
Roosevelt, New York. For further in- 
formation: National Screw Machine 
Products Association, 2860 E. 130th 
St., Cleveland 20, Ohio. 


May 4-8—National Industrial Pro- 
duction Show of Canada at Exhibi- 
tion Park, Toronto, Canada, under 
management of E. M. Wilcox, 19 
Melinda St., Toronto, Canada. 


May 25-28—Design Engineering 
Show at Convention Hall, Philadel- 
phia, Pa., in conjunction with Fourth 
Annual Design Engineering Con- 
ference sponsored by the ASME. 
Further information may be had 
from Clapp & Poliak, Inc., 341 
Madison Ave., New York 17, N. Y. 
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Lehigh H makes deep draw... 
passes test with flying colors 


It takes a deep draw to form these cone-shaped lamp shades from .025 in. steel 
sheet at Keystone Lamp Manufacturing Co., Slatington, Pa. The forming die 
frequently gave trouble, causing production to bog down. 

The lamp maker contacted Luria Steel Supply Co., a distributor of Bethlehem 
tool steel. “We know the job is difficult,” they said, “but perhaps you can tell us 
about a tool steel that will withstand such a deep draw.” 

The Luria representative had seen such problems before. “I’d recommend 
Lehigh H,” he told them. “I’ve seen it handle plenty of tough applications. It has 
all the stamina you need for this job, and then some.” 


The Lehigh H die, hardened to Rockwell 
C60, performed just as he said it would. It 
had high surface hardness to prevent pickup 
and galling. Because of its high wear-resist- 
ance, it averaged 200,000 shades, a substantial 
increase. Only .010 in. had to be removed when 
redressing was necessary. 
Lehigh H (AISI D-2) is our standard high-carbon, 
high-chromium grade of air-hardening tool steel. It is a 
deep-hardening grade with high compressive strength. 
It has high wear-resistance, plenty of toughness, and 
minimum size change during heat-treatment — the char- 
acteristics you need most for maximum production. 
TYPICAL ANALYSIS 
Carbon 1.55 Chromium 11.50 Molybdenum 0.80 
Manganese 0.40 Vanadium 0.90 





The best way to appreciate the advantages of Lehigh H 
is to put it to work. A trial run in your shop can be 
arranged by your local Bethlehem tool steel distributor. 


gETHIEHEN 
STFEL 


BETHLEHEM TOOL STEEL 


ENGINEER SAYS: 
Baa You Can Remedy 
S Fati gue-Failures 
Chisels and other tools which are sub- 
jected to repeated stresses often fail 
suddenly. Because these tools are made 
from shock-resisting steel, the sudden 
failures can appear mysterious. How- 
ever, close inspection of the failed parts 
often reveals that the failures were not 
sudden at all. They occurred because a 
crack progressed part way through the 
section, followed by sudden fracture of 
the remaining section. 

Fatigue-fractures have a character- 
istic, smooth-rubbed surface where the 
initial crack opened up, plus an inner 
crystalline zone revealed by the final 
sudden break. Often the smooth-rubbed 
surface shows parallel “oyster-shell” 
markings, and sometimes, evidence of 
rusting. 

As a rule, fatigue-failures begin at 
a stress-concentration point, such as a 
notch, a poor fillet, tool mark, accidental 
nick, or deep stamping. The ‘proper eure 
is to correct such design or mechanical 
faults promptly. 


USE UPSET-FORGED DISCS FOR 
ALUMINUM EXTRUSIONS TOOLING 
Bethlehem produces a full line of upset 
forged dises for the manufacture of dies 
for aluminum extrusions. The dises are 
forged by expert hammer crews. They 
are finished in ring dies to insure good 
section. You ean choose from two grades 
of tool steel—Cromo-WV, chrome-moly 
tungsten-vanadium (H-12), and Cromo 
High V, chrome-moly-high vanadium 
(H-13). Each grade has good resistance 
to erosion and heat-checking. 











THE LINK BETWEEN 
ELECTRONIC CONTROL AND 


HYDRAULIC POWER 











Expert Welding Machine Co, 
Solves the High Production 
Contour Welding Problem With 








ICKERS. 


Electro-Hydraulic Servo Valve 


The versatility of electro-hydraulic control of power 
has solved one of industry's toughest problems — 
automatic welding of complex and contoured auto- 
motive frame members. 

An electronic probe follows the weld line on the 
work and records any deviation from the path pre- 
scribed by a master cam. Any deviation from the 
governing cam contour creates an error signal 
which is amplified and fed to the servo valve. The 
servo valve converts these electrical signals into pre- 
cise hydraulic flow to a cylinder which accurately 
positions the welding head allowing for variations 
in manufacturing operations . . . trimming, etc. 

This application is only one of many in which 
Vickers Servo Valve has demonstrated exceptional 
performance under the exacting conditions of in- 
dustrial production requirements. 

Valve operation is simple. Reliability is assured— 
there are only four moving parts. 

Investigate the production advantages offered by EXPERT WELDING MACHINE COMPANY developed this automated 
electro-hydraulics. Write for Vickers Engineering welding machine that incorporates a magnetic-tape-tracer system. 
Bulletin 58-74. Vickers electro-hydraulic servo valve provides the link between elec- 
tronic programming and hydraulic power. Vickers pumps and controls 


are also used. The machine joins metal parts having untrimmed, 
out-of-tolerance, straight and/or contoured weld line edges. 





Two U-shape channels are 
welded to form the box config- 
uration in this complex automo- 
tive frame side member. 
Production is approximately 
100 pes/hr. 





WELD LINE 





Application Engineering Offices: ATLANTA e CHICAGO* « CINCINNATI e CLEVE- 
VICKERS INCORPORATED LAND « DETROIT* ¢ GRAND RAPIDS « HOUSTON e INDIANAPOLIS « LOS 
ANGELES AREA (El Segundo)* « MILWAUKEE « MINNEAPOLIS e NEW YORK 
DIVISION OF SPERRY RAND CORPORATION AREA (Springfield, N.J.)* « PHILADELPHIA AREA (Media) e PITTSBURGH AREA 
Machinery Hydraulics Division (Mt. Lebanon) ¢ PORTLAND, ORE. « ROCHESTER » ROCKFORD » SAN FRANCISCO 
AREA (Berkeley) « SEATTLE* e¢ ST. LOUIS ¢ TULSA e WORCESTER e Factories 
ADMINISTRATIVE and ENGINEERING CENTER also in: Australia, England, Japan and Germany e In Canada: Vickers-Sperry of Canada, 
Department 1403 7 Detroit 32, Michigan Ltd.. Toronto,* Montreal and Vancouver 
8259 Field Service Headquarters Underlined. Whse. Stock & Repair Bronches*. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Situation: It all started when a Standard 
Oil lubrication specialist recommended 
Arcon Oil No. 4, Standard’s transparent 
coolant to Chicago Saws for use in their 
grinding operations. This manufacturer of 


Get. Ss 4 0% Sa vings in rotary saw blades decided to give it a try. 


They knew the product was the result of 
more than three years’ work in Standard’s 

coolant costs research laboratory, and that it had been 
extensively field tested. 


by change to What happened: Using Arcon Oil No. 4 


in 100:1 concentration, Chicago Saws was 


| able to reduce coolant costs 40%. They 

also found the work could be seen more 

T nd [ clearly when using this coolant. There 
was less wheel loading. They also discov- 


ered the coolant didn’t foam and that its 


exceptional ability to carry off heat re- 
sulted in cooler operation. Faster cuts 
were obtained with finer wheels. Toler- 
ances were easier to hold. Better finishes 
were obtained. Less frequent wheel dress- 


ings were required. 
00 an What you can do: Get more information 


about Arcon Oil No. 4 transparent cool- 
. ant. Call the Standard Oil lubrication spe- 
ARGON Oil No.4 cialist near you in any of the 15 Midwest Using ARGON Oil No. 4, Chicago 


: “ase Saws gets better finish at savings of 
or Rocky Mountain states. Or write: 400 ever ether enslante Wed. Goer 


: Standard Oil Company (Indiana), 910 South ator is using .004” cut on heat treated 
Chicago Saws, Inc., Michigan Avenue, Chicago 80, Illinois. Rockwell 60 C steel. 
realizes other benefits in 
switch to this 


Standard Oil product 


You expect more from | STANDARD ) and you get it! 


| 


Quick facts about 


Standards 
Transparent Coolant 
ARGON Oil No. 4 


¢ Clear, transparent fluid 


¢ All chemical. Does not 
support bacteria growth 


e Unaffected by humidity 
¢ Nonfoaming 
Fire resistant 


¢ Odorless 


Standard’s Bob Stark 
and Chicago Saws’ vice 
president Paul Bostrom 
discuss blades and 
coolants. Bob Stark is 
well qualified to work 
with manufacturers on 
the use of metalworking 
coolants. Bob has a 
chemistry degree from 
Illinois College plus three 
/ years’ experience at 
Standard. He has completed 
the Standard Oil Sales 
Engineering School course. 








This new 72 in. x 38 ft. Niles Lathe recently installed at the Consolidated Edison Co. of New York repair shop at Astoria can 
handle all the rotary fields and three-fourths of the high-speed turbine spindles in the company’s network of generating plants. 


In machine shops the world over 
Niles and Hamilton Tools save thousands yearly 


For more than 130 years, the Hamilton Division of 
the Baldwin-Lima-Hamilton Corporation has been 
designing and building the world’s finest machine 
tools. From routine day-to-day rebuilding and re 
pairing of old tools to the design and manufacture 
of one of the world’s largest boring mills (43 ft.) for 


shipment to Italy, Hamilton serves industry world- 
wide. And as every railroader knows, Niles repre- 
sents the world’s most complete line of railroad 
wheel and axle maintenance tools. In industrial 
machine shops around the globe, Niles and Hamilton 
tools save thousands of dollars a year. 


Etamilton DiviSiONn uanitton, onio 


BALDWIN - LIMA: 


HAMILTON 


Diesel engines e Mechanical and hydraulic presses e Can making machinery e Machine tools & general machinery 





@o@e 


® 


a &. -for precision grinding 
: § at high production speeds 
%, ry SIMONDS 


2] = » ABRASIVE CO.| 


CRANKSHAFT GRINDING WHEELS 


ON THE JOB AT 
Simonds Wheel used on 
crankshaft grinding at Caterpillar 
Tractor Co. Plant, Peoria, Ill. 


Fast and free-cutting these wheels hold up well on the corners, maintain 
radii and need only the minimum of dressing. Also supplied in matched, 
counter-balanced sets for multiple spindle set-ups . . . with each wheel 
marked with set number and with red stripe for accurate line-up on the 
spindle. Typical specifications for main or line bearings, JA543-05-V1 
(multiple set-up) .. . for pin bearings, JAS43-Q5-V1 (single wheel set- 
up). Write for Bulletin ESA 263. 


CALL YOUR SIMONDS DISTRIBUTOR 
Proven products 
Dependable know-how 
Quick supply 


SIMONDS ABRASIVE COMPAN Y 
Tacony & Fraley Sts., « Philadelphia 37, Pa. 
Division of Simonds Saw and Steel Co. 


BRANCHES: CHICAGO « DETROIT e LOS ANGELES e PHILADELPHIA* PORTLAND, ORE.eSAN FRANCISCO*SHREVEPORT 
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Get the most from 


both men and machines... 
with advanced design 


BriRDsBOoRO Hydraulic Presses 


e@ Getting the most from your production crews 
depends a great deal on the equipment, and get- 
ting the most from your equipment depends a 
great deal on its design. As the importance of de- 
sign increases, BIRDSBORO’s emphasis on this 
factor has increased. Several BIRDSBORO hy- 
draulic presses are being used in research today 
to determine the design features that will be 
needed to meet the performance requirement of 
tomorrow. Advanced design and versatility go into 





{ 
ADROSS ORO 
< tn | a 
Luyvonauus j- 


on ll 








every press by BIRDSBORO. For reports on what 
they can mean to you, contact your BIRDSBORO 
representative. Sales Department: Reading, Pa., 
Engineering Department and Plant: Birdsboro, 
Pa., District Office: Pittsburgh, Pa. 


HP-39-59 


BIRDSBORG 


STEEL FOUNDRY AND MACHINE CoO. 


STEEL MILL MACHINERY ¢ HYDRAULIC PRESSES e CRUSHING MACHINERY ¢ SPECIAL MACHINERY @ 


STEEL CASTINGS © Weldments "CAST-WELD” Design © ROLLS: Steel, Alloy Iron, Alloy Steel 
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Ask for completely new cutter catalogue No. 259. 


MACHINERY, April, 1959 


‘high-production manufacturing, 
° ” {PJ now offers a new, improved line of 
milling cutters. The new cutter 


line features a high helix angle, 
double back-off, and a right-hand spiral 
to produce more and smoother 
cuts between grinds, and 


a free-cutting, stronger tool. 


Specially designed and precision- 

manufactured for die sinking and 

production milling, the new line is 
designed to include flats on the shanks 

for set screw type drivers on all of 

the end and side milling cutters. 
Write today for complete informa- 

tion to the Tomkins-Johnson Company, 


Jackson, Mich. 
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Solve Your 
Duplicating Problems 


with the 





Y 


HYDRAULIC 
TRACING MACHINE 


... for economy, performance, 
easy operation and speed 


(Left) 3D T-Ram machine with 3 milling attachments. 
Also available with 2 attachments. 


(Below) T-Ram applied to 3D Duplicating machine greatly 
increases its capacity. 


This recent development converts the BRIDGEPORT 
MILLER into a duplicating machine unexcelled for 
accuracy, speed and ease of operation. It is de- 
signed integral with the basic machine and provides 
simultaneous, multiple-piece production in a single 
operation. Identified as the BRIDGEPORT T-Ram 


Tracing Machine, it is available in three models as 
follows: 


ID... 180° with vertical 4” feed hydraulic piston 
movement of knee. 


2D . . . 360° with cross and longitudinal feed. 
Table longitudinal movement 28”; saddle trans- 
verse movement 12”. 


Ways on all models are chrome plated for main- 
tained accuracy, smooth operation and minimum 
wear. A one-shot lubricating system is provided. The 
inherent sensitivity and accuracy of the 3D machine 
is achieved by combining good design with proper 


application of the universally-accepted True-Trace 
3D valve. 


3D. . . with vertical, cross and longitudinal feed. 


Hydraulic movements: Knee 4”; Table 28”; Saddle 
gf 


Ask for more complete details from us or from your nearest dealer. 


MACHINES, INC. 


Bridgeport, Connecticut 
Manufacturers of High Speed Milling Attachments and Turret Milling Machines 
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a “NEW LEAF” in coolants. .<jNi 


The 
cools... 
‘lubricates... 
prevents rust... 
stays mint-fresh for life ! 


This green color 
means mint-freshness for life... 


it’s NEW HOCUT 237 


New HOCUT 237, Houghton’s latest and most versa- 
tile synthetic cutting fluid, needs no expensive additive 
to stay permanently clear, clean and fresh in your 
machines, for months. 


In plain dollars and cents, this means you seldom 
have to change coolants, you have less costly down- 
time, no dumping problems, and you get better work. 
Your plant stays clean and your operators stay happy. 
Best yet, HOCUT only costs a few pennies per gallon in 


HOCUT 237 ...a product of 
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your machines. 


You can depend on HOCUT 237 for most every cutting 
or grinding operation in your plant. It cools work and 
tools quickly. A two-stage rust preventive protects work. 
Parts come off the machines faster, with finer finishes 
and closer tolerances. 


For full information about new HOCUT 237, call your 
Houghton Man today. Or write: E. F. Houghton & Co., 
303 W. Lehigh Ave., Philadelphia 33, Pa. 
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ABRASIVE CLOTH, Paper and Belt 


Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill 


ABRASIVES, Disc 


Gardner Machine Co., 
Macklin Co., 


Beloit, Wis. 
Jackson, Mich. 


Norton Co., 1 New Bond St., Worcester, Mass. 
Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Penna. 


ABRASIVES, Polishing, Tumbling, Etc. 
Crane Packing Co., 6400 Oakton St., Morton 


Grove, Ill. 
Macklin Co., Jackson, Mich. 





Toh PM ol ae Villiili lime +4iattitelits 


CIRCLE R saws for cutting aluminum 
extrusions are specially designed for 
high efficiency. And exclusive Circle R 
Heat Treating perfects them with 
scientific precision — to better your 
production. Use our know-how to 
your profit. 


METAL SLITTING SAWS * COPPER SLITTING SAWS + 
WHIVES & ROTARY SHEAR BLADES + 


SCREW SLOTTING SAWS * 
CORCOLOY STEEL Saws « 


COMMUTATOR SLOTTING SAWS + 
SOLID & TIPPED TUNGSTEN CARBIDE SAWS + 


Consult these CIRCLE R Specialists 


suRsANE INOLANAPOLIS PHOENIX 
< les imc. Walter Dikvgenie Tool Conter 
PITTSBURGH 
ANNES Reiph Esposite & Compony 
CLEVELAND PROVIDENCE 
Production Teel Co MONTREAL Fred J, McMillen 
DAYTON Humphrey 8. Welt 
J. &. Kentr Compeny 
Fa ix YORK City 
DETROIT 
AD. Sproce ary 


ROCHESTER 
Jomes 0. Horne 
ST. Lou 

8. C. MacDeneld & Ce. 


WESTBURY, L. 1 


The Eaten Compony 


CIRCULAR TOOL CO.,INC. 


pats PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 


HACKENSACK Psion 1 stim 
The Eoten Company at Toot Sete 


JEWELERS’ SLOTTING SAWS * CUT OFF SAWS © CIRCULAR 
COMBINED DRILLS & COUNTERSINES © CENTER REAMERS 
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Norton Co., 1 Bond St., Worcester 6, Mass 
Simonds Abrasive Co., Tacony & Fraley Sts 
Philadelphia 35, Penna. 


ACCUMULATORS, Hydraulic 


Erie Foundry Co., 1253 W. 12th St., Ere 
enno 
Narda Hydraulics Corp., Mineola, N. Y 


AIR GAGES, Dimensional—See Gages 
Air Comparator 


AIR GUNS 


Chicago Pneumatic Tool Co., New York 17 
N. 


Sieehir's Sons, A., 470 Vanderbilt Ave. 
: £ 


Brooklyn 38, N 


AIR TOOLS—See 
Pneumatic—Drills, 
matic, Etc. 


Grinders, Portable, 
Portable, Pneu- 


ALLOY STEELS 


Allegheny Ludlum Stee! Corp., PERG, Pa 

Bethlehem Steel Co., Bethiehem, 

Ryerson Joseph T. & Son, Inc.,. 2558 W. 16th 
St., Chicago 18, tl. 

U. S. Steel Corp., Carnegie-Illinois Steel Corp 
Div., 436 7th Ave., Pittsburgh, Pa 

Vanadium Alloys Steel Co., Latrobe, Pa. _ 

Wheelock, Lovejoy & Co., Inc., Cambridge 
Mass. 


ALLOYS, Bearing 
Bunting Brass h Bronze Co., 
Toledo 1, Oh 
—— Steel ‘Co., 


715 Spencer 
105 W. Bern St., 
Port Huron, Mich. 


Reading 


Naser ' Brass Co., 


ALLOYS, Non-ferrous—See Brass, Cop 
per, Zinc and Stellite 


ALUMINUM and Aluminum Products 


Mueller Brass Co., Port Huron, Mich 

Revere Copper iy Ros Inc., 230 Park Ave 
New York 17, 

Ryerson & Son, Té6th & Rockwell Sts 
Chicago 8, i. 


. T.. 


ANGLE PLATES—See Set-Up Equipment 


ANNEALING FURNACES 


Eisler pee Co., 750 So. 13th St., Newark 3 
N. J. 


ARBOR PRESSES—See Presses Arbor 


ARBORS AND MANDRELS 

Brown & Sharpe Mf: & Providence, R. |. 
Chicago-Latrobe, ait w . Ontario St., Chicago 
Cleveland “Twist Drill Co., 1242 E. 49th St., 


Cleveland, Ohio 
Jacobs Mio. Co., West Hartford, C 


onn., 
Kearney & Trecker A oem 6784 W. National, 
Milwaukee 14, 
ne., Logansport, Ind. 


Logansport Mch: ) gh 
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Precision Tool News 


REPORTING NEW DEVELOPMENTS AT BROWN 


Very small parts or thin strips 
held tightly and accurately on new 
B&S Fine Mesh Permanent Magnet Chuck 


Magnetic poles are closer together on 
this new Brown & Sharpe chuck than 
on any other permanent magnet chuck. 
Closest spacing in the pattern is %2”, and 
at no place within the magnetic area 
are poles more than ¥.” apart. As a 
result you can hold smaller parts — 
anywhere inside the area — without 
worrying about weak spots. 

The extra-fine mesh also holds long, 
thin strips perfectly flat — without the 
waves that are apt to develop in strips 
when they’re held on chucks with wider 
pole spacing. 

You get exceptional accuracy with 
this chuck, because of its extra-thick, 
rigid top plate — that doesn’t deflect 
or sag when the chuck is turned on. 


And, the thick top plate lasts longer, 
too — it can be dressed down a full 44”. 

Brown & Sharpe’s Fine Mesh Rec- 
tangular Permanent Magnet Chuck, 
No. 618-3, provides a working surface 
of 6” x 18”; magnetic surface for small, 
thin parts of 4%” x 165%”. For larger, 
thicker pieces, its magnetic surface is 
a full 6” x 16%”. 


Brown & Sharp ep , 


INDUSTRIAL PRODUCTS DIVISION 
PRECISION TOOLS AND GAGES 
SCREW MACHINE TOOLS 
SHOP ACCESSORIES 
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New B&S Dial Bore Gage 
Set Saves Up to 50% Cost 
Covering 2"-1" Range 
Interchangeable arbors and measuring 
heads are used with one basic indicator 
assembly in the new Brown & Sharpe 
economy Dial Bore Gage Set. It covers 
measurements from %” to 1”, by .0001” 
— yet sells for only about $400 — half 
the cost of separate gages for this range. 
A bore-gage setting device that eliminates 

the need for setting rings is included. 





Oblique Graduations 
on New B&S Micrometer 
Prevent .025’ Errors 


Patented oblique (slanting) graduations 
on the barrel of Brown & Sharpe’s Con- 
vertible Thimble Micrometer show quickly 
“where you've been and where you're 
going.” They are still visible when older 
style straight graduations are hidden. They 
prevent the unfortunate .025”, one-revolu- 
tion errors that so often occur. 


Other features: Thimble converts 
quickly to either friction or fixed type — 
floating, thumb-operated lever clamp. 
Personalized with initials at no extra cost. 
No. 1011 — Range, 0” to 1”, in .0O001”. 
Ask your B&S industrial distributor to 
show how these new tools can save money 
or time in your own operation. Brown & 
Sharpe Mfg. Co., Providence 1, R. I. 


PROGRESS IN PRECISION FOR OVER 125 YEARS 
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MODEL B5 


New Thread Rolling Attachment 


for *00 Brown & Sharpe 


Reduces Pressure on Spindle 


Produces Higher Quality Threads on steel, brass 
and aluminum 


Increases Threading Capabilities 


Eliminates Secondary Operations by Threading 
Behind Shoulders 

Threads Rolled Close to Collet 

Reduces Inspection Costs 


With this latest Reed Attachment the threading capacity of your *00 
Brown & Sharpe can be greatly increased. The attachment has a diameter 
capacity of up to %% inch and maximum thread length of 2 inch. It is 


easy to set up and operate and precision adjustments assure accurate 


matching and positioning. 


NivD) REED ROLLED THREAD DIE CO. 





@ Specialists in Thread and Form Rolling Tools and Equipment 
“ HOLDEN, MASSACHUSETTS, U. S.A 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif, Denver, Detroit, Englewood, N. is 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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ARC WELDERS—See Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 

Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mic 

Sheffield Corp., Bent 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—Scee 
Screw Machines, Single and Multiple 
Spindle Automatic 


BABBITT 


Ryerson, Josep & Son, Inc., 16th & 
Rockwell Sts, a 8, Il. 


BACTERICIDES 


Lilly, Eli and Co., Indianapolis 6. Ind. 
Oakite Products, inc., 26 Rector St., New York 
6, N, Y 


BALANCING EQUIPMENT 
Cosa Gore. . 405 Lexington Ave., New York 17, 


Gisholt Machine Co. (Static and Dynamic), 
245 E. Washington Ave., Madison 10, Wis 
ecan Kurt Co., ae 42 Exchange Place, Jer- 
sey City 2, 
Sundstrand Mach. Tool Co., 2531 11th St 
Rockford, Ill. 


BALLS 


Hoover Ball & Bearing Co., Ann Arbor, Mich 
Kennametal, Inc., Latrobe, Penna 


BAR MACHINES—See Screw Machines, 
Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 


Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 

Mueller Brass Co., Port ae. Mich 

Ryerson, Joseph T. & Inc., 16th & 
Rockwell Ste, Chicago é lh 

Shenango Furnace Co., Dover, Ohic 


BAR STOCK AND SHAFTING, Steel 


Bethlehem ‘~~ Co., 701 East Third St., 
Bethlehem, ; 
a Works, 14 Hayward St., Quincy 
Cosparter Steel Co., 105 W. Bern St., Reading, 

Penna 
Ryerson, Jose & Son, Inc., 16th & 
Rockwell Sts. “eli 8, Ii. 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 


Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 

Ball & Roller Bearing Co., Danbury, Conn 

Boston Gear Saas 3200 Main’ St., "North 
Quincy, Ma 

Fafnir Bearin ea. New Britain, Conn. 

Hoover Ball Bearing Co., Ann Arbor, Mich. 

Japan Bearing Export Co., Ltd., —— Japan 

Marlin-Rockwell Corp., 402 Chand Bidg., 
Jamestown, : 2 

Nice Ball Bearing Co., 30th & Hunting Park 
Ave., Philadelphia, Pa. 

- ‘Hoffmann Bearings Corp., Stamford, 


S K ‘Industries, Inc., Philadelphia, Penna. 


BEARINGS, Bronze and Special Alloy 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 
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IF ANY FEATURE COULD BE 
IMPROVED, WE IMPROVED IT 





As a result, the all new Clearing- 
Axelson is the greatest advance 
ever in engine lathe design 


SHOWN ABOVE, MODEL 2516 


HERE’S WHY 


UNITIZED DESIGN CONCEPT 


The headstock itself is built as a unit, not merely a gear box 
placed on the bed. Drive and Feed elements, electrical and 
pneumatic sections are unitized for simple servicing. Ex- 
pensive service engineers from the factory are not needed. 


ALL STEEL CONSTRUCTION 
Stronger homogeneous steel plate gives the Clearing- 
Axelson the extra rigidity for extra heavy cuts—high speed 
work with ceramic and cemented carbide tooling. 
BUILT TO THE FLOOR 
Chip pan, pedestal, bed proper—all of these are a single 
unit, built to the floor. Rigidity is 18 times greater than that 
of a conventional cast bed so that noise and vibration are 
fully dampened. 
GREATER SPEED RANGE 
Forty geometrically spaced spindle speeds from 11 to 1600 
RPM in the standard lathe. Higher on request. 
FUNCTIONALLY DESIGNED CONTROL CONSOLE 
All controls are grouped closer than the ‘‘strike zone” over 
home plate for faster speed changing. 
SEE YOUR DEALER FOR AN 
N-THE-SPOT DEMONSTRATION 


POWER SHIFT PACKAGE 


Optional power shifting can be added at any time on your 
Clearing-Axelson. At low cost, too! And it can be in- 
stalled without help from factory service engineers. 


DIRECT READING DIGITAL TAIL STOCK DIAL 


No deducting, no possibility of error. Dial reads directly in 
thousandths to show how deep the tool has penetrated 
the work. 


TWO SPEED TAIL STOCK 

No lost time in retracting tool from work with the high and 
low two speed feature. 

ENCLOSED GEAR BOX 

Gears are arranged to give a total of 66 feeds and threads. 


HORSEPOWER METER 


Easily visible from anywhere the operator may be working. 
Shows when lathe is operating at peak efficiency. 


4-WAY RAPID TRAVERSE 


This feature is available as an extra on your Clearing- 
Axelson lathe. 


Other Clearing Products: The Clearing-Harrison lathe, 
Clearing mechanical and hydraulic presses, special 
equipment for the aircraft and missile industries, contract 
machining and dies. 


isi Clearing DIVISION OF U.S. INDUSTRIES, INC. 6499 W. 65th Street + Chicago 38, Illinois 


PLANTS IN: CHICAGO, LOS ANGELES, HAMILTON, OHIO 








































Product Directory 
i (RB BEARINGS, Oilless 
mre Ohio. Bronze Co., 715 Spencer, 


io 
Ryerson, Joseph & Son, Inc., 16th & 
Rockwell Sts., Gin 8, tl. 


BEARINGS, Roller 


Ball & Roller Bearing Co., ry, Conn 

Marlin-Rockwell Corp., on yo Nb 'Bidg., 
Jamestown, N. Y. 

Nome Hoffmann Bearings Corp., Stamford, 


Con 

Roliway Sensing Co., Inc., 541 Seymour St., 
Syracuse, N 

S KF Industries, Inc., Philadelphia, Penna. 

Timken Roller Bearing Co., Canton, Ohio 


BEARINGS, Thrust 


Ball & Roller Bearing Co., Optuny Conn. 
os Ls. & Bronze Co., {5 Spencer, 
hio 
Fafnir Bearing Co., New Britain, Conn. 
Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. 
Nice Ball Bearing tin. Nicetown, Philadelphia, 





a. 
nan Bearings Corp., Stamford, 


Rollway Bearing Co., Inc., Syracuse, N. Y. 
K F Industries, inc., “Ph hiladelphia, Penna. 
Timken Roller Bearing Co., Canton, Ohio 









BELTING, Transmission 


Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philade(phia 33, Penna. 


BELT SANDERS—See Grinding 
Machines, Abrasive Belt 





BENCH CENTERS 
Brown & Sharpe Mfg. Co., Providunce, R. 

Sundstrand Mch. Tos! Co., eae ith. “St. 
Rockford, III. 


































BENDERS, Bar, Tube, Channel, etc. 
Cie, pre. & Co., 2136—12th St., Rock- 


ford 
Wallove. a lies ate. Co., 1310 W. Diversey 
Parkway, "Giacene 4, il. 









BENDERS, Plate, Etc. 
Cincinnatt Shaper Co., P. O. Box 111, Cincinnati 
A 







Wallace Supplies Meee Co. 


1310 W. Diversey 
Parkway, Chicago 14, Iii. 


BENDING MACHINES, Hydraulic 


Bethlehem Stee! Co., Bethlehem, Pa. 
— Forge Co., 490 Broadway, Buffalo, 


peg me Engrg. Co. Chanhontwe, Pa. 
ne ASE Dublin Div. American Brake Shoe 
Co. ¥ blin Rd. Coens 16, Ohio 
Hydraulic Press Mtg. Co. t Gilead Ohio 
Niagara Machine Tool Works, 683 North. 
land Ave., ee, 8 Ve 
Versen Allstee! Press Co., 93rd St. & S$. Ken- 


Chicago, til. 
Wallace ‘Sapplies M %, Ce. 1310 W. Diversey 
Parkway, Chicago 4 








BENDING MACHINES, Pipe 
Buffalo Forge Co., 490 Broadway, Buffalv, 


Waliace Supplies Mtg. Co., 1310 W. Diversey 
Parkway, Chicage 4, if 








BENDING ROLLS 

Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland, Ohio 

Niagara Mch. Tool Wks., 637 Northland 
Ave., Buffalo 11, N. 

Wallace Supplies Mfg. Co., 1310 W. Diversey 

Parkway, Chicago 14, if. 
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Questions and Answers 
about ELCIDE 75 


Here’s what you'll want to know about this 
new bacterial inhibitor for soluble oil emulsions: 


Q: what is Elcide 75? 


Q: What is the exact dollar return from Elcide 75? 
A: Elcide 75 is a new bacterial inhibitor for stand- 


A ‘No exact figure can be established because con- 


ard duty soluble oil emulsions. Chemically, it is 
a combination of Sodium Ethylmercuri Thio- 
salicylate (Thimerosal) and Sodium o0-phenyl- 
phenate in a concentrated solution. 


ditions vary between plants. The type of metal, 
machines, and operations involved, the coolant, 
and general plant housekeeping are all factors 
that help determine savings due to Elcide 75. 


The best way to measure its value is to try 
Elcide 75 and compare the results with un- 
treated machines under your plant conditions. 


(: How is Elcide 75 used? 

A: One ounce of Elcide 75 is added to each four gal- 
lons of emulsion. You know you have a safe, effec- 
tive treatment because you control the dosage. 


(): What does Elcide 75 do? 


A‘Elcide 75 controls bacteria that contaminate 
soluble oil emulsions. Since both chemical in- 
gredients are anti-bacterial agents, Elcide 75’s 
double action controls a far wider range of 
bacteria than the commonly used germicides. 


Q:ls Elcide 75 safe to 
employees? 

A:Yes. It also eliminates 
objectionable odors and 
certain bacteria that may 


cause skin infections. 


_ —— - : Q: Will Elcide 75 harm 
Bacteria like these prematurely spoil emulsions. Elcide 75 stops their damage. machinery or products? 
(): Why is bacteria control important? A:No. In fact, Elcide 75 controls bacteria that often 
A :Bacteria enter emulsions through the air, water, cause acidic corrosion and shortened tool life. 
and plant debris. They multiply rapidly and 
cause odor, corrosion, and premature emulsion 
breakdown. This compounded damage costs 
millions of dollars each year in higher main- 
tenance and production costs. Bacteria control 
reduces these expenses. 


Qs more information available on Elcide 75? 


A: Yes. Complete data on compatibility, disposal, 
stability, safety, and other pertinent factors are 
available on written request. 

Q:How does Elcide 75 lower operating costs? ©: Where can | buy Elcide 75? 

A: Elcide 75 is sold only through selected distrib- 
utors. To place your order, or for the name of 
your nearest distributor, write Eli Lilly and 
Company, Agricultural and Industrial Products 
Division, Indianapolis 6, Indiana; or telephone 
MElrose 6-2211. 


A:The use of Elcide 75 can increase emulsion life 
as much as 54% times. You use less soluble oil. 
Fewer man-hours are spent servicing machines 
and disposing of waste oil. And, because machines 
run longer between emulsion changes, produc- 
tion is increased proportionately. 





Price 
Package per Gal. 


™ 
a ELCIDE Gd an 


PATENT PENDING 





5-gallon, 
KEEPS COOLANTS FRESH AS A DAISY! |__ Polyethylene 
55-gallon, 
stainless steel 








: (Lilly's brand of bacterial inhibitor for cutting fluids) 
Y 


Eu <— lly AND COMPANY e¢ AGRICULTURAL AND INDUSTRIAL PRODUCTS DIVISION e INDIANAPOLIS 6, INDIANA 
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ONLY 


GOSS and DELEEUW 
AUTOMATIC CHUCKERS 
offer the 1-2-3 feature 


This NEW development—unsur- 
passed for speed, convenience of 
tooling and precise finish—in- 
volves no retooling problem even ° 
for short runs. It assures greater 
production at lower cost on all 
classes of work. 


The unique “1-2-3” feature, 
exclusive with Goss & De 
Leeuw, provides the means for 
performing one to three right 
or left hand single or double 
threading operations simul- 
taneously or in sequence, 
without changing set up. 


Here’s an ideal machine tool 
for small lot requirements be- 
cause of quick, easy changeover. 
Any class of chuck work can be 
handled economically in any 
quantity. 


The examples of work shown here 
are typical of the wider variety of parts 
being produced on these new machines. 


detailed information on this new 
machine. Let us have samples of 
your work In order to give you time 
and cost estimates for handling it 
on the ‘‘i-2-3" Goss & De Leeuw. 





& | 
GOSS ond DE LEEUW GES 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 
ee Forge Co., 490 Broadway, Buffalo, 


BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


BOLT and NUT MACHINES 


Orban, Kurt Son a 42 Exchange Place, 
Jersey City 2, 

Waterbury ay 7 & Mach. Co., Wa 
terbury, Conn. 


BOLTS, NUTS AND SCREWS 


Allen Mfg. Co., Bloomfield, Conn 

Bethlehem Stee! Co., 761 East Third St., 
Bethlehem, Pa. 

Northwestern Tools, Inc., 115 Hollier Ave., 
Dayton 3, Ohio. 

Orban Kurt Co., Ay a 42 Exchange Place 
Jersey *. 2. J. 

a .H. & a 400 Vulcan St., Buffalo 


BOOKS, Technical 
Industrial Press, 93 Worth St., New York 13, 
we. ¥. 


BORING BARS 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, lil. 

Bullard Co., 286 Canfield Ave., Bridgeport 6, 
Conn. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

DeVlieg Microbore “ 720 W. Fourteen Mile 
Road, Royal Oak, Mich 

Ingersoll Milling Mche. Co., 2442 Douglas St., 
ockford, Ill. 

Kennametal Inc., Latrobe, Penna. 

Metallurgical Products Dept. of General Electric 
Co., Box 327, Rooseveit Park Annex, Detroit 
32, Mich. 

Universal Engineering Co., Frankenmuth 2, 
Mich. 

Van Norman ao Co., 3640 Main St 
Springfield 7 Ma 

Warner & Swasey, 3701 Carnegie Ave., Cleve- 
land 3, Ohio 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7: Oe ve 


BORING HEADS 


American Schiess Sa. 1232 Penn Ave., 
Pittsburgh 22, 

Baker Brothers ta “1000 Post Ave., Toledo 

10. 

Bridgeport Machines, Inc., 500 Lindley St., 
Bridgeport 6, Con d 

Bryant Chucking inde Co., Clinton St., 
Springfield, Vt 

Davis Boring Tool Div., og he Lewis 
Machine Tool Co., Fond du Lac, s. 

DeVlieg Microbore Div. ree Rectan Mile 
Road, Roya! Oak, 

Heald Machine Co., ‘0 “New Bond St., Worces 
ter 6, Mass 

Ingersoll Milling Mche. Co., 2442 Douglas St., 
ockford, 

Mummert- cee Co., Hanover, 

Standard Electrical Tool Co., 5500" River Rd., 
Cincinnati 4, Ohio. 

Universal Engineering Co., Frankenmuth 2, 


ch. 
Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 


BORING MACHINES 


Baker Bros. Inc., 1000 Post Ave.. Toledo 
0, Ohio 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Bullaru Co., Bridgeport 6, Conn 

Burg Tool “and Mfg. Co., _., 15001 S. Fi 
gueroa, Gardena, Calif. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. 

Cops Corp. 405 Lexington Ave., New York 17, 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich 

Davis & Inompson Co., 4460 N. 24th St., 
Milwaukee 10, Wis. 

a Machine Co., Fair St., Royal Oak, 

Mic 

Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 

G & L and Hy; wes Div., Giddings & Lewis Ma 
chine Tool . Fond du Lac, Wis. 


(Continued on page 250) 
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INTRICATE SHAPES MADE EASY WITH GRAPH-AIR® 


hardens at 200° to 300° lower than most air-hardening tool steels 


OU can make intricate shapes like these easier and 
at less cost with versatile Graph-Air tool steel. 

Here’s why: 

1) GRAPH-AIR AIR-HARDENS FROM AS LOW AS 1450°F. 
That’s as much as 400 degrees lower than most air- 
hardening tool steels. You reduce distortion, simplify 
heat treating control, minimize scaling and decarburi- 
zation. 

2) GRAPH-AIR MACHINES FASTER. The free graphite in its 
structure makes it machine 30% faster than ordinary 
tool steels. Means more production for you. 

3) GRAPH-AIR HAS MORE STABILITY. It’s one of the Timken 
Company’s graphitic tool steels, the most stable tool 
steels ever made. Tests prove it. And that means longer 
accuracy for parts made of Graph-Air. 

Uniform hardening, reduced distortion and all its other 

advantages allow you to machine Graph-Air into more 

intricate sections. It’s a money-saving solution for blank- 


ing dies or other steel parts that must withstand abuse. For 
the best tool steel to make intricate shapes—the one that 
air-hardens at lower temperatures—specify Graph-Air. 
Available in solid and hollow bar sizes. Our metallurgists 
will help you select the most economical size for your 
needs. Write: The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable: ““TIMROSCO”’. 
Makers of Tapered Roller Bearings, Fine Alloy Steels and 
Removable Rock Bits. 





WHEN YOU BUY TIMKEN STEEL YOU GET... 


- Quality that’s uniform from heat to heat, bar to bar, 
order to order 


. Service from the experts in specialty steels 


. Over 40 years experience in solving tough steel 
problems 











bs 


pile 


® 
Fine vs 
Alloy ©) 


ata] 


TIMKEN GRAPHITIC STEELS ARE CARRIED IN STOCK BY 9 DISTRIBUTORS WITH 42 WAREHOUSES IN 31 CITIES IN THE UNITED STATES AND CANADA 
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Gray Co., G. A., 3611 Woodburn Ave., Cin- 
cinnati 7, Ohio 
Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 
Hoste echine Co., 10 New Bond St., Worces- 
‘er 
rsoll Milling Mche. Co., 2442 Douglas St., 
ockford, Ill. 
Jones & Lamson Machine Co., $ ringfield, Vt. 
Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co. Kaukauna, Wis. 
Kearney & Trecher Corr 6784 W. National, 
ey 14, 
Lamb, Joseph Co. 5663 E. Nine Mile Rd., 
Detrait 34, Mich 
Moline Tool Co., Moline, 1 
National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 
Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. 
New Britain Mch. Co., New Britain- Gridley 
Mch. Div., New Britain, Conn. 
Olofsson Corp., Lansing, Mich. 
Orban Kurt Co., Inc., 42 ge Place, 
Jersey City 2, 
Sheffield Corp. Box 893 Dayt Ohio 
Snyder fo Sor. 4400 E. Lafayette ie Detroit 


Wales-Strippit, Inc., Akron, N. Y. 


BORING MILLS, Horizontal 

American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati ‘Gilbert Machine Feat Co., 3366 
Beekman St., Cincinnati 23, Ohio. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

Co- Gon.. 405 Lexington Ave., New York 17, 


DeVile Machine Co., Fair St., Royal Oak, 


Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, ba. 

G & L and Fixpre Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, 

Gray, G. A., Co., 3611 Woodburn Ave., Cin- 
cinnati 7. Ohio 

Lucas Mch. Tool Div., New Britain Mch. Co., 
12302 Kirby Ave., Cleveland 8, Ohio. 

New Britain ch. Co., New Britain, Conn. 

Snyder Sop. 3400 E. Lafayette Ave., Detroit 
, Mich 





Schenck Electro-Dynamic Balancing Machines 
offer many unequalled advantages of speed, 
sensitivity, accuracy and ease of operation. 
They will automatically indicate dynamic or 
static unbalance on rotating parts (1) in a single 
run of less than a minute, (2) without adjust- 
ment of springs or protractor dials, (3) without 
the need for electronic tubes or amplifiers, 
(4) to as little as .00002”’ (twenty millionths) 
displacement from center of gravity. The watt- 
metric measuring circuit is immune to non- 
unbalance vibrations—gives positive plane 
separation—permits calibration of indicator 


readings in any measuring unit 


after the 


Dynamic Balancer 
with variable speed 
drive and vector un- 
balance indicator. 


Write For More Information 


COSA 
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provides sepa- 

ration of pure dynamic and pure static unbal- 
ance—will hold readings 

machine stops. 


Static Balancer with associated 
drilling unit. 


Versatility Choice of either 
a component meter for 
predetermined correction 
spots, or a Vectormeter for 
correction in any angular 
location. Rotor is driven by 
drive shaft, belt, or com- 
pressed air, or may run un- 
der own power. Any power 
combination possible. 


Measuring Ranges (Rotor 
weight) Horizontal Bal- 
ancers—from .25 oz. to 
220,000 Ibs.; Vertical Bal- 
ancers—from .2 lbs. to 
1100 Ibs. 


nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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BORING MILLS, Vertical 

American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 2. le 

Berthiez, Fhortes, 5 Rue Montalivet, Paris, 


France 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 


onn 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, 

Coe Corp, 405 Lexington Ave., New York 17, 


G & L and iypre Div piv. pag & Lewis Ma- 
chine Tool Wi 

Hamilton Div., Oy Fond Thaw Manin Corp., 
Hamilton, Ohio 

Keuheune Machine & Foundry Div., Giddings 

& Lewis Machine Tool Co., Kaukauna, Wis 

King Machine Foe iv., American Stee! 

ah ag 1150 Tennessee Ave., Cincinnati 
io. 
New ‘Britain Mch. Co., New Britain, Conn. 
Srydee a 3400 E. ‘Lafayette Ave., Detroit, 
ich 


BORING TOOLS 

American spon, toe 1232 Penn Ave., 
Pittsburgh 22, 

Armatrong Br Bros.” Tei Co., 5213 W. Armstrong 


46, 
Bullard Co., The Canfield Ave., Bridgeport 6, 


Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 
— Microbore Diy. yg W. Fourteen Mile 
Royal Oak 
Ex- ‘elo “0 Corp., 400" Swen Bivd., Detroit 


32 
Macinecient Products Dept. of General Elec- 
: hat =e Roosevelt Park Annex, 
= Whitney Co., Inc., West Hartford, 


Vesuslay-Ramet Corp., Waukegan, Ill. 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


‘ 


BRAKES, Press and Bending 


Cincinnati Sha i Co., P. O. Box 111, Cin- 
cinnati 11, 

Cleveland ng & Enorg. Co., Wichiite, Ohio. 

Ferracute a Co., Bridgeport, N. J. 

Lodge & Sh ipley, Co., Hamilton 1, Ohio 

plaka Mc Tool M ce 637 Northland 
Ave., Buffalo 11, N. 

Verson’ Allstee!l Press &. 93rd St. and S. 
Kenwood Ave., Chicago, III. 


BRASS 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Cop — om. Inc., 236 Park Ave., 
New York, 


BROACHES 
xen -O oP 1200 Oakman Blvd., Detroit 


Mateluraicn! Products Dept. of General Elec- 
tric Co., Box 7. Roosevelt Park Annex, 
Detroit ‘2, Mich 

National Broach & seh. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Orban, Kurt Co. a "42 Exchange Place, 
Jersey City 2, N. J. 

Sundstrand ch. Tool Co., 2531—I1Ith St., 
Rockford, III. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 26, Mich. 


BROACHING MACHINE, Internal 

Orban, Kurt 4, Inc., 42 Exchange Place, 
Jersey City 2 

Sundstrand Mch. Neo Co., 2531—IIth St., 
Rockford, Ill. 

Wilson, K. R., inc., 211 Mill St., Arcade, N. Y. 


BROACHING MACHINE, Surface 

Cincinnati Milling & Grinding Mchs., Inc., 
Cincinnati, Ohio. 

Orban, Kurt Co. ne., 42 Exchange Place, 
Jersey City 2 w.5 

Sundstrand Mch. To0I Co., 2531—11!th St., 
Rockford, 4 


BRONZE 


American Brass Co., Waterbury 20, Conn. 
Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, _ Industrial, 
Wheel, Etc. 


Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohlo. 


Tampico, Wire 
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“We're 
eLepehiabeter-iol 
that Bullard’s 
rebuilding is 
best for us” 





B U L [ A R ND) 54” Spiral Drive V.T.L. — similar to one rebuilt for Cann & Saul Steel Co. 


About a year ago, the Cann & Saul Steel Company, Royersford, Pa., had 
The Bullard Company rebuild its 54” Spiral Drive V.T.L. Says Mr. Russell 
Freed, Vice President, “After Bullard disassembled the machine, I visited 
Thi oii their plant to check on certain phases of the rebuilding and believe me when 
Lis same reliable re- é : 
building, guaranteed for they say “Bullard rebuilds from the ground up” they mean exactly that — it 
one full year, both parts was completely disassembled right down to the last bolt. We were so satisfied 
raaphsestig 2 png with their work on this machine that we since have had them rebuild our 
ment. For information, 42” Spiral Drive V.T.L. — in other words — one good job deserves another.” 


just mail the coupon or THE BULLARD COMPANY 
BRIDGEPORT 9, CONNECTICUT 


THE BULLARD COMPANY 286 Canfield Avenue, Bridgeport 9, Conn. 
Gentlemen: Please have your salesman call to discuss rebuilding our 


YOUR NAME_____ 


COMPANY 


7 
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Here’s a tool that cuts metals, 
plastics and co 


BUCKEYE 
portable NIBBLER 


AIR...or 


Eats right through 8 gauge mild steel at 
a 5-6 foot-per-minute rate. Makes a 
sharp, clean cut, free of distortion on 
sides, top and bottom. Works on ma- 
terials of any size or shape. Starts cut- 
ting anywhere on the work, follows any 
contour, in any direction. 

Now — bring the tool to the work, 
eliminate handling time and costs on 


CUT STRAIGHT AHEAD .. 


ELECTRIC 


large, cumbersome workpieces. Now — 
use this economical, portable tool for 
cutting metals and plastics, keep expen- 
sive, stationary machinery available for 
regular work. 

Pick your type of power — air or elec- 
tric — from ten models of the Buckeye 
nibbler, one designed for your kind of 
work. 


- TO THE LEFT... TO THE RIGHT... FOLLOW ANY CONTOUR 


INDUSTRIAL AIR TOOLS SINCE 1920 
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BUFFERS 


Standard Electrical Tool Co., 


2488-90 River 
Rd., Cincinnati, Ohio 


BULLDOZERS, Metaltorming 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio. 

Erie Foundry Co., 1253 W. 12th St., Erie. 


Penna. 
Farquhar, A. B. Div., 142 N. Duke St., York, 
Penna. 


BURNISHING MACHINES 


Hamilton Div., eeoetr-Line-Hamiiton Corp., 
Hamilton, Oh 


Lamb, F. Joseph Co., 5663 E. Nine Mile Ra., 
Detroit 34, Mich. 


Runsen, Holbrook & vender, Inc., 292 Madi- 
son Ave., New York 17, N. 


BURRING MACHINES—See Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
Ex- x Wick Corp., 1200 Oakman Blivd., Detroit 
Metal CSibides Corp., 6001 Southern Blvd. 


Youngstown 1 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 


Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 


Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio. : 
Universal Engrg. Co., Frankenmuth, Mich. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 
Drafting Tools, Machinists’ Small 
Tools 


CALIPER, Vernier 

Brown & Sharpe Mfg. Co., Providence, R. |}. 

DoALL Co., Bes Siatnen, tt. 

Scherr, George, Co., Sa 200 Lafayette St., 
New York 12, N 

Starrett, The L me 4 Athol, Mass. 


CAM CUTTING MACHINES 


Cincinnati Millin a. Grinding Mchs., Inc., 
Cincinnati 9, i 
Cong Corp., 405 Lenuingten Ave., New York, 
¥. 


N. 
aah Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, 
Pratt & Whitney ‘Co., Inc., West Hartford, 
292 Madi- 


3640 Main St. 


Conn. 
Russell Holbrook & Henderson, Inc., 
son Ave., New York ‘ 
Van Norman Machine Co., 
Springfield 7, Mass. 


CAMERAS, High Speed 
Wollensak Optical Co., Rochester 21, N. Y. 


CAM MILLING AND GRINDING 
MACHINES 

Armartomn Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 

Baird rd Machine ¢ Co., 1700 Stratford Ave., Strat- 
ford, Con 

Cincinnati Milling Machine Co., Oakley, Cin- 
cinnati, Ohio. 

Landis Tool Co., Waynesboro, Pa. 

Rowbottom Machine Co., Waterbury, Conn. 


CAMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Eisler Engrg. Co., Inc., 750 S. 13th, Newark 


Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Con 
Rowbottom Machine €o., Waterbury, Conn. 
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Fire? with plated Giee .. 6 i 6s 0 00h 0 0.0 


First with TCI taps (for cast iron). .......... Sr 
Li ot J 


First with interrupted thread taps as standard ........ PVRS 


NOW Threadwell introduces the revolutionary new 
TURBO-CUT 
TAP 


Maximum chip removal 
Utmost accuracy 

Reduced tap breakage 
Ideal for ductile materials 
Fine for blind holes 


Excellent in deep holes 


Look at the proven performance: 


FIELD TEST #1 
Midwest Manufacturer of Tapping Units 
Part: Aiuminum grommet drilled to a depth of 2” 
Operation: Tapping %” deep 
Production: 70 pieces/ minute 
Result: 18,000 holes tapped with one #10-24 
“Turbo-Cut” Tap and still usable. 
FIELD TEST #2 
New England Manufacturer of Plumbing Fixtures 
Part: Polystyrene bathroom accessory 
Operation: Tapping 
re Production: 50,000 holes tapped with one 
{ M%4-20 “Turbo-Cut” Tap and still usable. 


This is 


See your Threadwell Distributor for 
complete details or write direct to: 


THREADWEL! TAP & DIE COMPANY Greenfield, Mass., U.S.A. 
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cut costs 





GZp CAN INCREASE YOUR PRODUCTION 


. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


Gp CAN IMPROVE YOUR QUALITY 


. because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


Gp CAN LOWER YOUR PRODUCTION COSTS 


. .. by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. Over 50,000 
square feet filled with precision 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die “Jeol 


AND MACHINE COMPANY 


P.O. BOX 750 * COLUMBUS, OHIO 
ESTABLISHED 1906 


Designers and manufacturers of JIGS © FIXTURES ¢ SPECIAL TOOLS ¢ 
UNITS FOR MACHINE TOOLS ©® also Builders of Machine Tools Complete 
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CARBIDES 
Allegheny Ludium poet Corp., Pittsburgh, Pa. 
Chicago-Latrobe, 411 . Ontario St., hicago 


DoAtl Co., Des Plaines, III. 

Kennametal, Inc., Latrobe, Penna. 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 

Metal Carbides Corp., Youngtown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box “ Roosevelt Park Annex, 
Detroit 32, Mich 

Vascoloy- Ramet Corp., Waukegan, Ill. 

Wesson Co., 1220 Woodward Heights Blvd 
Detroit 20, Mich. 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 

Bethlehem Stee! Co., 701 East Third St., Beth- 
lehem, Pa. 

Mueller Brass Co., Port Huron 35, Mich. 

Shenango Furnace Co., Dover, Ohio 

Textile Machine Works, Reading, Penna 

Vascoloy-Ramet Corp., Waukegan, III. 


CASTINGS—Gray Iron, Malleable 

eens Stee! Co., 701 East Third St., Beth- 
ehern 

Hill Acme Co., 1201 W. 65th St., Cleveland 


io 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Malleable Castings Council, 1800 Union Com- 
merce Bidg., Cleveland 14, Ohio 

Shenango Furnace Co S Dover, Ohio 

Sundstrand ich. Tool Co., 2531 Ith St., 
Rockford, Ill 

Textile Machine Works, Reading, Penna 


CASTINGS, Steel, Stainless, etc. 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., 701 East Third St., Beth- 


ehem, Pa. 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa 


CENTER-DRILLING MACHINES 
Boker sremnare Inc., 1000 Post Ave., Toledo 


Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Con 

Sundstrand| Mch. Tool Co, 2531 Jith St., 
Rockford, Ill. 


CENTER PUNCHES-—See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 
Houston ee & Mfg. Co., Inc., Houston 


Texa 
Metal Carbides Corp., Youngstown, Ohio. 
ae Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit, ‘Mich 
Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 


Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 


CHUCKING MACHINES, Multiple-Spin- 
dle Automatic 
a 4 Co., 286 Canfield Ave., Bridgeport 6, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Ca 
Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 
Goss & DeLeeuw Mch. Co., Kensington, Conn. 
Remcnol Acme Co., 170 'E. 131st St., Cleve- 
land, Ohio. : 
oe ‘Britain, Mch. Co., New Britain-Gridley 
. Div., New Britain, Conn. 
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Olofsson Corp., 2729 Lyons Ave., Lansing, 


Mich. 

Pratt & Whitney Co., Inc., West Hartford, 
Conn, 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


CHUCKING MACHINES, Single-Spindle 
Automatic 
nane Co., 286 Canfield Ave., Bridgeport 6, 


Gisholt. Machine eee 1245 E. Washington Ave., 
Madison 10, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucke x 

Russell Holbrook & oe pean. {ne-, 292 Madi- 
son Ave., New York 1 

Sundstrand. Mich. Tool Co., 3531 lith St., 
Rockford, 

Warner & ae Co., 5701 Carnegie Ave., 
Cleveland 83, Ohio. 


CHUCKS, Air Operated 

Gisholt Machine wee 1245 E. Washington Ave., 
Madison 10, 

Logansport idision Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Schrader’s Son, A., 470 Vanderbilt Avenue, 
Brooklyn, N. Y. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 


Buck yt Co., 2015 Schippers Lane, Kalama- 
zoo, 

Gisholt Mch, Co, —— E. Washington Ave., 
Madison 10, ‘ 

Gorton Mch — Geo., 1321 Racine St., 
Racine, Wis. ; 

Hardinge Bros., Inc., 1420 College Ave., Elmira, 


Jacobs Mfg. Co., West Hartford 6 Con 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, is 

National Acme Co., 170 E. 131st St., Cleve- 
land 8, Ohio. , - 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., yo Britain, Conn 


sondard Tegl , S080 these ve, cw | = A NEW HIGH IN QUALITY CONTROL 


Universal Engrg. Co., Frankenmuth 2, Mich. 


Warner & ere $701 Carnegie Ave., Cleve- MEANS A NEW HIGH 


Zager on tong 24000 Lakeland Blvd., Cleveland 


iw Quabay Fostiners prow 


Jee 


CHUCKS, Combination Universal-inde- 
pendent 


Buck Tool Co., 2015 Schippers Lane, Kalamo- 
zoo, Mich. 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck Co., Windsor -. Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

ae — Co., 170 E. 131st St., Cleve- 
land y mm : ae . ; = . 5 ’ n= f 

PW te ‘Chuck en ee Long famous for advanced quality control techniques, Allen has expanded 


Britain, Conn its Quality Control Division in its great new plant. From coil or bar stock 
right thru to the label on the box, each lot of Allenoy Steel is coded with its 
own number and checked with the finest equipment available. Further 


CHUCKS, Compensating more, screws in process are gaged for dimensional accuracy — right at 

Buck Tool Co., 2015 Schippers Lane, Kalama- the machines. 

nan Veet x, Mfg. Co., Inc., 15001 S. Fi- If you want better performance made possible by the latest in manu- 

1 omueron, Gardena, Calif. neni tak facturing facilities, techniques and know-how, always insist on genuine 

Skinner Chuck Co., 95 Edgewood Ave., New Allen products. 
Britain, Conn. 


In Cap Screws, there’s no substitute for Allen 

Quality: 619 standard items . . . pressur-formd 

CHUCKS, Diaphragm . . for greater strength at vital points . . . with 
Woodworth, N. A. Co., 1300 E. Nine Mile Rd., — Class 3A threads, Class 2A above 1” dia. 

Detroit 20, Mich Use FLAT HEADS for firm fastening with flush 

surfaces; No. 4 thru %” dia., lengths k” thru 2” 

. BUTTON HEADS for that streamlined look, 

without countersinking; No. 4 thru %” dia., 

lengths \” thru 2” . . . STAINLESS STEEL CAP 

LEADER POINTS - SCREWS for corrosion and heat resistance, high 

another Allen ex. tensile strength; No. 0 thru %” dia., lengths 4” 

CHUCKS, Drill, Keyless clusive (No. 8 and‘ thru 3”. For complete details, see your local Dis- 

Ettco Teo! Ce., inc., 994 Johneon Ave. Gresk- up)... helps _ tributor, or write Allen Manufacturing Company, 


lyn 37 d li é tic 
rae Ato’ Co. West Hartford, Conn. [ i speed assemblies Hartford 1, Connecticut. 


CHUCKS, Drill, Key Type 
Jacobs Mfg. Co., West Hartford, Conn. 
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CHUCKS, Full Floating 
Gisholt Mch. Co., Madison 10, 
Scully-Jones & Co., 1903 Rockwell St., Chicago 


Universal Engineering Co., Frankenmuth 2 
Mich. 


CHUCKS, Gear 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Horton Chuck Co., Windsor Locks, Conn 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 


CHUCKS, Independent 


Buck Tool Co., 2015 Schippers Lane, Kalama 
zoo, Mich. 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck Co., Windsor Locks, Conn. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Lathes, etc. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Jacobs Mfg. Co., West Hartford, Conn. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Scherr, George Cy, ye. 200 Lafayette St., 
New York “2, 

Skinner Chuck Ry 
Britain, Conn, 

Warner & Suen. Se. 5701 Carnegie Ave., 
Cleveland 3, Oh 


os Edgewood Ave., New 


CHUCKS, Magnetic 
Brown & Sharpe Mfg. Co., Providence, R. |. 


DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
L-W Chuck Co., Toledo 4, Ohio 


Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, III. 


Walker, O. S. Inc., Worcester, Mass. 





YOU make money 


every time you 


chuck with Oucé 


1. You get dead true preci- 
sion chucking single parts— 
.0005”" precision on duplicate 
parts. (Conventional chucks are 
only accurate to .003” 
new.) 


when 


2. You save costly machin- 
ists’ time. Takes but a minute to 
indicate and adjust a Buck. No 


fooling around with shims. 


Makers of Scroll, Power, 
Dust Proof, Independent 
Chucks. 


3. The Buck Ajust-Tru® 
principle helps compensate for 
spindle run-out, compensates 
for chuck wear—greatly length- 
ens chuck life. 


Buck Ajust-Tru 3- and 6-jaw 
chucks cost no more than con- 
ventional chucks. Send for cata- 
log—see for yourself why “It 
pays to chuck with Buck.” 


BUCK TOOL COMPANY 


420 SCHIPPERS LANE * KALAMAZOO, MICH. 
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CHUCKS, Power Operated 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Gisholt Mch. Co., Madison 10, Wis. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Jacobs at Co., West Hartford 10, Conn. 

— ngineering Co., Frankenmuth 2, 


CHUCKS, Ring Wheel 


Comer Mch. Co., 414 E. Gardner St., 
Wis. 


Beloit, 


CHUCKS, Tapping 


DoALL Co., 254 N. Laure! Ave., Des Plaines, III 
Jacobs Mfg. Co., West Hartford, Conn. 
Scully-Jones & Co., 1903 Rockwell St., Chicago 


CHUCKS, Universal Three-Jaw 


Buck Tool Co., 2015 Schippers Lane, Kalama 
zoo, Mich. 
Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck Co., Windsor Locks, Conn. 
Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 
Logansport Mch. Co., Inc., 
Skinner Chuck Co., 
Britain, Conn. 
Warner & Swasey, 5701 Carnegie Ave., Cleve- 

land 3, Ohio. 


Logansport, ind. 
95 Edgewood Ave., New 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CLAMPS, “C’’, Toggle, Toolmakers’ 
Parallel—-See Set-Up Equipment 


CLEANERS, Metal 


Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 

Oakite Products, Inc., 26 Rector St., New 
York, N. Y. 


CLUTCHES 


Cleveland Punch & Shear Works, Co., 3817 
St. Clair Ave., Cleveland 14, Ohio. 
Conway Clutch Co., 2747 Colerain Ave., Cin- 


cinnati 25, Ohio 
Minster Mch. Co., “Minster, Ohio. 


COLD HEADING 


National Machinery Co., Tiffin, Onio 
Waterbury Farrel Foundry & Mach. Co., Wa 
terbury, Conn 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


COMPARATORS, Dial, 
Air 

DoALL Co., Des Plaines, tll. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R 

Sheffield Corp., Box 883, Dayton 1, Ohio. 

Starrett, L. S., Co., Athol, Mass 


Electronic ana 


COMPARATORS, Optical 


Bausch & Lomb Optical Co., Rochester, N. Y 

DoALL Co., 254 N. Laurel Ave., Des Plaines, III. 

Eastman Kodak Co., Rocheste er, mY. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Opto-Metric Tools, Inc., 137 Varick St., New 
York 13, N. “be 

Scherr, George frit 200 Lafayette St.. 
New York 6K : 
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100% MECHANICAL MACHINE 


DRILLS - TAPS - REAMS ... 


a machinist’s DREAM!! 


oe ¥ 


vy, mh 


THAT — 
CUTS INDIRECT MAINTENANCE COSTS — 
Your own mechanics maintain unit. 
HAS NO COSTLY HYDRAULIC FLUIDS — 
No troublesome leaks to locate. 
INSURES STEADY, POSITIVE FEED — 
Insures greater tool life. 
ELIMINATES SURGE — 
Even on breakthru. No tool breakage. 
3 DIFFERENT CYCLES — 


Completely automatic for high production. 
Semi-Automatic for low production. 
Jog cycle for set-up work. 


TOP OF HEAD 


iy > 
~~ 


LEFT-HAND SIDE OF MACHINE 


Control for Drilling & 
Tapping Cycle. 


Two Independent Spindle Speeds 
and Neutral position on each 
Spindle controlled by knobs. 


Heavily ribbed cast iron base has large coolant trough. Cast iron column 
is ribbed, and accurately machined ways scraped for perfect head 
alignment. 

- s 40" Rectangular Head, bored for (32) 1%” diam. spindles, with 
two (2) i d Pp , and neutral position for each spindle 
when not in use. Feed is variable from .005 per rev. low, to .090 
per rev. high, with spindle speed range from 130 RPM to 1050 
RPM. Feed is thru ball screw with minimum friction from spindle drives. 
Rapid head traverse accomplished with 1 HP. Motor. Electric broke 
holds lead-screw and shuts off motor when head goes from rapid 
traverse to feed stroke. Spindle drive rotates on a ball nut on locked 
lead-screw to give pre-set feed for tool. Spindles are slip-sleeve, adjust- 
able arm type, used with master-bored cluster plate. 2 to 1 Spindle 
speed ratio, 

Lubrication can be | or automati 








Electric controls are J.1.C. 


rs: 
1-20 HP 1800 RPM for spindle drive 
1- 1 HP 900 RPM for rapid traverse. 


Floor space 88” x 56” Weight 18,000 Ibs. 
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MACHINE TOOL CO. 


| SPRINGFIELD 7, MASSACHUSETTS 
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Feememberr — 
H:-S 


Saves you time 
and money on 


Large Special Drives 


Helical - Herringbone - Worm Gearing 


H &S engineers are thoroughly 
experienced in the design of special 
drives—can solve unusual drive 
and transmission problems at the 
lowest possible cost . . . in the 
shortest time. Can we help you? 
Write or call today. 


For data helpful in selecting all types 
of speed reducers and gearing, our 
Catalogs 55 and 57 are available 

on request. 





THE HORSBURGH & SCOTT\ CO. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue «+ Cleveland 14, Ohio 











COMPOUNDS, Cleanings—See Cleaners, 
Metal 


COMPOUNDS, Cuttings, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
Cree Pneumatic Tool Co., New York 17, 


CONTOUR FOLLOWER—See Tracing 
Attachments 


CONTRACT WORK 
Baker fester Inc., 1000 Post Ave., Toledo 


Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
ow ‘rove. Co., 750 S. 13th St., Newark 3, 


Erie | See Co., 1253 W. 12th St., Erie, 
Penna. 
Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 
& Trecker Corp., 6784 W. National, 
Milwaukee 14, 
National Acme Co., *i70 E. 131st St., Cleve- 
land Ohio. 
Textile Machine Works, Reading, Penna. 
v=“. Keuren Co., 176 Waltham St., Watertown 
, Mass. 


CONTROLLERS 
Ate Gratioy Co., 1331 S. Ist St., Milwaukee 
is. 


CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes, W. F. & John Co., Rockford, Ill. 


COPPER 


— Brass Co., 25 Broadway. New York 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass Inc., 236 Park Ave. 
New York, N. Y. 


COUNTERBORES AND COUNTERSINKS 
Cea Lateein, 411 W. Ontario St., Chicago 


Circular Ph Co., inc., 765 Allens Ave., Provi- 
dence 

Cleveland ‘Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Cogsdill Twist Drill Co., Greenfield, Mass. 

DoALL Co., Des Plaines, lil. ; 

ExCell.0 ¢ Corp., 1200 Oakman Blvd., Detroit 

Mohawk T ols, Inc., Montpelier, Ohio 

Threadwel! Tap & Die Co., 16 Arch St., Green- 
field, Mass 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


COUNTERS 
Starrett, The L. S., Co., Athol, Mass. 


COUPLINGS 
ay Steel Foundry & Machine Co., Birds- 


— Gear Works, 14 Hayward St., Quincy 
Maes. 


D. O., Gear Ate. Co., 1140 W. Monroe 
“Chicago 7, til. 
Maniles Brass Co., Port Huron, M 
Schrader’s Sons, Vorerbitt Ave.. 
Brooklyn 38, N. Y. 
Walker Co., Inc., O. S., Rockdale St., Worces- 
ter, Mass. 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


CUTTERS, Keyseating 

“~“— pesthers Inc., 1000 Post Ave., Toledo 
io. 

DoALL Co., Des Plaines, Ill. 


— 3 & Merrill, 1009 So. Water St., Saginaw, 
ich 
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LATHE REPLACEMENT § DECISION? 
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make it logical... . easier, too! 
LOOK AT LODGE & SHIPLEY POWERTURN 


In turning . . . as in every manufacturing operation . . . there are 

“economic facts of life.” Industry constantly demands more and 

better production at lower cost. This need has been filled by 

POWERTURN Lathes — demonstrated by case histories (available 

on letterhead request), which reveal thousands of dollars in cost 
Lodge & Shipley POWERTURN reduction and higher output. 


< + + SOR, Se See ale Base your replacement decision on a comparison of any equipment with 
specifically designed for newest 


cutting techniques and toughest the economic advantages assured by a really new Lodge & Shipley 
Lathe. POWERTURN facts will help you make a logical decision. 


See details in Sweet’s Machine Tool File, contact local representative 
through Yellow Pages or write direct for Bulletin L-104. 
The Lodge & Shipley Co.,3057 Colerain Ave., Cincinnati 25, 0. 


lodge £ Shipley «+» your LODGE-ical choice 
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CUTTERS, Milling 


Sesper-Cotman Co., 1300 Rock St., Rockford 

Brown & Sharpe Mie. © Co., Providence, R. |. 

Chicago-Latrobe, 41 . Ontario St., Chicago 
10, til. (end mills) 

Cleveland Twist Drili Co., 
Cleveland, Ohio. 

DoALL Co., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Blvd.. Detroit 
32, Mich. 

Gorton, George, Mch. Co., 1321 Racine St., 
Racine, Wis. 


1242 E. 49th St., 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Products Div., Cincinnati, 
io. 
Cities vine Oil Co., 70 Pine St., New York 
N. 


DoALL Co., Fe Plaines, III. 

Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Piiladelphia 33, Penna. 

Oakite roducts. Inc., 26 Rector St., New 
York 6, N. Y. 

Shell Oil to *'50 W. 50th St., New York, N. Y. 

at Refining Co., 600 Fifth Ave., New 
or 





Kearney & Veeahee Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Kennametal, Inc., Latrobe, Penna. 

Metallurgical Products Dept. of General Elec 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Tomkins-J ahnson Co., Jackson, Mich. 

Vascoloy-Ramet Corp., Waukegan, i. 

Wesson Co., 1220 Woodward Heights Blvd 
Detroit 26, Mich 


Texas Ae 195 E. 42nd St., New York, N. Y 


CUTTING-OFF MACHINES, Lathe Type 

Bardons & Oliver, Inc., 1133 W. Ninth St 
Cleveland 13, Ohio 

Brown & Sharpe Mfg. Co., Providence, R. | 

Modern Machine Too! Co., Jackson, Mich 








NEW Friction Saw Cuts 
Structurals—Rails & Pipe.. 








MODELS = 
AVAILABLE IN ' 


One Piece Construction 
New Coolant System 


These revolutionary new friction saws 
are one-piece construction need 
no expensive pits . can be moved 
quickly and cheaply. New coolant 
system keeps cut hot, blade cool 
electronic pressure feed eliminates 
complicated hydraulic system 
varies pressure as blade moves 
through different thicknesses. Steel 
safety shroud reduces noise level 
stops flying sparks. 


FREE BROCHURE 


Tells The Complete Story—Write Today 


TY-SA-MAN Machine Co., Inc. 
1093 White Ave., Knoxville, Tenn. 








Ty-Sa-Man 


SINCE 1885 
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CUTTING-OFF SAWS, Abrasive Wheel 
DoALL Co., Des Plaines, Ili. 
Johnson Manufacturin Co., 


Albion, Mich 
Norton Co., 1 New 
Mass. 


ond St., Worcester 6, 


Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Penn ~~ 

Ty-Sa-Man Machine Co., Inc., 1093 White Ave., 
Knoxville, Tenn, 

Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14 fl. 


CUTTING TOOI.S—See Tool Materia! 


CYLINDERS, Air 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 
Logansport Mch. Co., Inc., Logansport, Ind 
Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 
omkins-Johnson Co., Jackson, Mich 


- 


CYLINDERS, Hydraulic 

Barnes, John S., Corp., 301 S. Water St., 
Rockford, Ill. 

Chicago Pneumatic Tool Co., New York 17 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Machine Co., Inc., Logansport, Ind 

— Co., 1569 W. Pierce St., Milwaukee, 


is. 
Vickers, Inc., Detroit 32, Mich 


DEBURRING MACHINES 

Lamb, F. got Eo. 5663 E. Nine Mile Ra., 
Detroit 34, Mic’ 

Orban Kurt on Ine., 42 Exchange Place, 
Jersey City 2, 

Osborn Mfg. Co., N5401 Hamilton Ave., Cleve- 
land 14, Oh 

Sheffield Con., ~~ 893, Dayton 1, Ohio 

Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill 


DEMAGNETIZERS 


Blanchard Mch. Cv., 64 State St., Cambridge 
Mass 


DIE CASTINGS—-See Casting, Die 


DIE CASTING MACHINES 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


DIE CUSHIONS 
one, €. W. Co., 1375 Raff Rd., S. W., Canton, 


io. 

Clearing Div., of U. S. Ir dustries, Inc., 6499 W 
65th St., Chicago 38, Ill. 

Danly Machine Speciaities, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Minster Machine Co., Minster, Ohio. 

Verson Allsteel Press Co., 93rd St., 


and § 
Kenwood Ave., Chicago, II! 


DIE INSERTS, Carbide 


Allegheny Ludlum Stee! Corp., Pittsburgh, Pa 

Kennametal, Inc., Latrobe, Penna 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ SUPPLIES 
~~ =. W. Co., 1375 Raff Rd., S. W., Canton, 
io. 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Lempco Industrial, Inc., Bedford, Ohio 

Producto Mch. Co., 985 Housatonic Ave., 
Bridgeport 1, Conn. 
S. Tool Co., Inc., ans North 18th St., 
“Ampe re, E. Orange, N. 

Wales-Strippit, Inc., aa 'N. Y. 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 
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1. Bronze Bearing, with self-adjusting ‘‘U 
Cup Piston Rod Seal for longer wear 


. Wrench Flats make for easy installation Mounting Plates are mach 


_ tock and ste 
. Ground, hard chrome-plated Piston Rods — 


have minimum yield strength of 125,000 8. Cylinder is precision-f 


. Rod W r ar 
od Wiper protects Piston Rod Seal and psi extra heavy duty 
keeps Cylinder clean 
. Self-locking cushion adjusting screw 9. Variety of m 
U"’ Cup Seals expand with pressure to and. ball check are below surface f ? Sm SSOny 


0 | C a > ar > 
provide positive seal with minimum protection easily accessible requirement 


friction . For extra strength, Cylinder Ends and 10. Interchangeable with a 


SCHRADER SQUARE-END CYLINDERS 


meet and exceed JIC specs . . . 250 psi air... 750 psi hydraulic! 


Here’s compact, versatile straight-line power. Just look 


pressures to 250 psi, or hydraulically to 750 psi—avail- 


at the features! 


Use Schrader’s new square-end double-acting cylin- 
ders for holding, positioning, moving work—for push, 
pull or lifting—for automating manual operations. In 
five sizes up to 4-inch bore, and with five interchange- 
able mountings, these “square-ends” are economical 
and versatile. Bolt, leg, flush, side flush or base... each 
JIC Cylinder will mount all five ways. Suitable for air 


able cushioned or non-cushioned. 

You get safe, controlled, low-cost power with 
Schrader “square-ends”—another addition to the line of 
famous Schrader quality Air Control Products. 

Complete stocks available locally—expert help to 
improve your air control hookups. Write for your com- 
plete specifications and data on these new “square- 
ends.” 


Bolt Mounting Leg Mounting Flush Mounting Side-Flush Mounting 


f> 


H- ay 
Is 


& i=l 


Base Mounting 





A. SCHRADER’S SON 
Division of Scovill Manufacturing Co. 
454 Vanderbilt Avenue, Brooklyn 38, N. Y: 





o division of SCOVILLE QUALITY AIR CONTROL PRODUCTS 
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CUMMINS 


main bearings 


are MICROHONED 





“Cummins diesel engines have a world-wide reputation for dependable, low- 
cost power. Here at Cummins, we attribute the wide acceptance of our engines 
to constant searching for better processing methods and improved engine 
performance. 


“For example, if our crankshaft main bearings were undercut at the ends, 
tapered or out-of-round, then the full load of the journals would be bome by 
relatively small areas. This would cause bearing inserts to overheat and quickly 
break down. Also, should the bearings be misaligned, the crankshaft would 
flex during rotation and cause fatigue failure. 


“However, by Microhoning our main bearings we secure round, accurately-sized 
and aligned bores. Cummins is the first diesel manufacturer to Microhone its 
main bearings. The surfaces of Microhoned bearings are clean-cut, free of 
deformed metal and the finish is consistent in every bore. In addition, the con- 
sistent accuracy generated by Microhoning permits us to make faster set-ups 
and use higher cutting feeds on preceding boring operations—Microhoning 
automatically corrects all inaccuracies. 


“After Microhoning, all main bearing bores are checked with a gage plug 44 
inches long and .0007 inch under required bore size. Gage must have a simul- 
taneous slip-fit through all 
bores in the block. Toler- 
ance for roundness is less 
than .0002 inch and finish 
is held to the specified 
55 microinches.” 














vy 
Learn how Microhoning will give you efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


ow rT, 
ae “*o, 
° 





S) 
< 
<2 


] Please have a Micromatic Field Engineer call. 
Please send Micromatic literature and case histories. 


2wimono¥? 


NAME ao 





TITLE 

















COMPANY 











STREET 








CITY. a ZONE STATE 


MICROMATIC HONE CoRP. 















8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 
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DIES, Blanking, Forming, Drawing, Ex- 
truding, etc 

Cincinnati r Co., P. O. Box 111, Cin- 
cinnati 11 hic. 

Metal Carbides Corp. Voungutown, Ohio. 

Metallurgical Products Dept. of Generai Elec- 
tric Co., Box 237, Rodsevelt Park Annex, 


Moore Special Tool | 'Co., Inc., 740 Union Ave., 
Bridgeport 7, 

Niagara Mch. & Fool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Olofsson Corp., Lansing, Mich, 

Ryerson Son, % . T., 16th & Rockwel: 
St., Chicago ‘8, mit 

Vascoloy- Ramet Corp., Co, Sard 

Verson Allsteel Press Co., rd < and §$ 
Kenwood Ave., Chicago, | 

Wales-Strippit, Inc., Akron, Ne Y 


DIES, Lettering and Embossing 
Wales-Strippit, Inc., Akron, N. Y. 


DIES, Self-opening Threading 

Consolidated Mch. Te Div., 565 Blossom Rd., 
Rochester 10, N. 

Greenfield Tap & bie “Corp., Greenfield, Mass 

Jones & Lamson Mch. Co., Springtield, Vt. 

Landis Mch. Co., Waynesboro, 

National Acme Co., 170 {ast St., Cleve- 
land, Ohio. 


DIES, Thread Cutting—See Stocks and 
Dies 


DIES, Thread Rolling 

Landis Machine Co., Warnectes ro, Pa. 

National oe Co., 170 E. 131st St., Cleve- 
land 8, 

ay & Whitney Co., Inc., West Hartford, 

Reed Rolled ig Die Co., P. O. Box 350, 
Worcester 1, ; 

Sheffield Corp., Bon ‘893, Dayton 1, Ohio. 


DISINTEGRATORS 


Cincinnati Milling & Grinding Mchs. Inc., Cin- 
cinnati 9, Ohio 

Cong Corp, 405 Lexington Ave., New York 
7, N. 


DIVIDERS AND TRAMMELS—See Lay- 
out and Drafting Tools 


DIVIDING HEADS—See Indexing and 
Spacing Equipment 


DOWEL PINS 


Allen Mfg. Co., Bloomfield, Con 

Danly Mach ine Specialties, ine, 2100 South 
Laramie, Chic 50, tll. 

DoALL Co., Des Plaines, til. , 

Producto Machine Co., 985 Housatonic Ave., 
Bridge ot, Conn. 

U. S. Tool Co., Inc., g35 North 18th St., 
Ampere, E. Orange, N. J. 


DRAWING COMPOUNDS 
ery 4 aes Inc., 26 Rector St., New York 


DRESSERS, Grinding Wheel 


DoALL Co., 254 N. Laurel! Ave., Des Plaines, III. 
Oi Corp., 1200 Oakman Blivd., Detroit 


ich. 
Hamilton Tool Co., 834 S. 9th St., Hamilton, 
Meta! Carbides Corp. Yb ew Ohio. 
Metallurgical Products Dep t. eral Elec- 
tric Co. Box = Ve f a a4 Park Annex, 
Detroit 32, Mich 
Moore °, Special oe “Co., Inc., 724 Union Ave., 


rt, 
Norton ne :] Rew Bond St., Worcester, Mass. 
ae & Whitney Co., Inc., West Hartford, 


Sct, “George Co., Inc., 200 Lafayette St., 


ork 1 
Sheffield Corp. "721 Springfield St., Dayton 1, 
io 


DRIFT KEYS 
Chicses, Latrobe, 411 W. Ontario St., Chicago 


DoALL Co., Des Plaines, Ill. 
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DRILL HEADS, Multiple Spindle 


Boker Brothers Inc., 1000 Post Ave., Toledo » £ 

A io 4 fs é 

Barnes Dril:! Co., 814 Chestnut, Rockford, Ill. ‘ : p 

Baush Machine Tool Co., 15 Watson Ave., j ci : 
Springfie.1, Mass. i ‘ 


a Forge Co., 490 Broadway, Buffalo, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- ; . 

gueroa, Gardena, Calif. : &* , 

Cross Co., P. O. Box sae Park Grove Postal = * 4 
Sta., Detroit 5, Mic 

— Tool Co. rte 354 Johnson Ave., Brook- 
yn 

Hartford’ Special Machinery Co., 387 Home- 


* a 
Jarvis Corp. “Middletown, Conn 5 
Kearney & Trecker Corp., 6784 W. National, 


Milwaukee 14, 
Lamb, F. Juseph . "5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Lotend Gifford Co., Box 989, Worcester 1, 
ass. . . 
National Automatic Tool Co., Richmond, Ind. All types of cylindrical 
Snyder Corp., 3400 E. Lafayette Ave., Detroit f ° . 
7, Mich. surfaces, including small 

Thrittmaster Products Corp., 1076 N. Plum » 2 
Lancaster, Pa diameters and combina- 
United States Drill Head Co., 616 Burns, Cin- 


cinnati, Ohio tions of soft and hard 
Zoger. | Inc., 24000 Lakeland Bivd., Cleveland f 
metals . . . interrupted 


by keyways, undercuts, 
DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. ports, reliefs or cross 
Delta Power Tool Div., Rockwell Mfg. Co., holes can be econom- 
Hartford “Special Mach Co., 287 H Mi 
artfor pecia achinery Co., ome- H H = 
stead Ave. a eee 12, — | ically Microhoned to pre 
7 Mc ool Corp eene 5 sc 
Lamb, Joseph Co., 5663 E . Nine Mile Rd., cision tolerances and 


Detratt 34, Mich : 
Snow Manufacturing Co., Bellwood, Illinois. alignment. 











A typical example of Microhoning interrupted cylindrical surfaces is 
7 oe AND EXTENSION the Cummins Diesel Engine application. Here's how Microhoning generates 
Chicago-Latrobe, 411 W. Ontario St., Chicago accuracy and alignment in the crankshaft main bearing bores: 
10, Hl 


a Drill Co., 1242 E. 49th St., 1. Cutting pressure is applied radially from the center 

DoAll Co., Des Plaines, III. i i H . 

Seated tar © Oe Ueee., Granted, ttn. of the Microhoning tool body. Abrasives and guides 

National Automatic Tool Co., Inc., S. 7th & N both are expanded by the same feed force, and wear 
Sts., Richmond, Ind. a 


at the same rate. 


DRILLING ATTACHMENTS, Multiple 
Spindle—See Drill Heads, Multiple 


4| 2. Abrading action is divorced from the effects of 
Spindle, and Vises, Machine 


spindle or driveshaft vibration and misalignment by 
a universal joint that is between tool body and driveshaft. 
DRILLING ae BORING UNITS, Self- 3. The single bank of abrasives travels through all bores 
coker Brothers Ine., 1000 Post Ave., Toledo | Of every stroke. As abrasives are Microhoning one bore, 


Bamsa We F, & Jobe Co., Rockford, 1. the tool is piloted by the plastic guides in the other bores. 
Baush Machine Tool Co., 15 Watson Ave., 2 

Springfield, ham, 39 ee. A ane = ‘ 
Bu MO Nich. Tool Co.. 8 Green St., Ann ~ ? ; — The principles cf 
Burg Tool and Mfg. Co., Inc., 15001 S. Fi- eo } it) | ° ~ 
Vouerca, Gardena, Calif. an a oe and applica- 
Cross Co., P. O. Box puss, Park Grove Postal = \ . 


Sta., Detroit 5, Mich = \ i . tions of Microhoning are thor- 
Ettco Tool . Inc., 594 Johnson Ave., Brook- > . 


lyn 37, N. } oughly explained in a 16mm, 30- 


Hartford Machinery Co., 287 Home- 


stead Ave., Hartford, Conn. eX) NPN | ; minute sound movie, ‘Progress 
Kaukauna Machine & Foundry Div., Giddings | } | / 


ait | | | | . ee ” , 
& Lewis Machine Tool Co., Kaukauna, Wis. ) Jt — in Precision". We Il be glad fo 
Kearney & Leg A ee 6784 W. National, 


Milwaukee 14, — reserve a print for your use. 
Lamb, F. Joseph = 5663 E. Nine Mile Rd., 

Detroit 34, Mic , ‘a a ee a ed 
Leland-Giftord Co., Box 989, Worcester 1, [_] Please send me “Progress in Precision” in time for 


Netione! Automatic Too! Co., $. 7th and N. showing on 2 cae ___ (date). 
Sts., Richmond, Ind. ; : : 

Olivetti Corp. = Sreriee. 42,38 Northern L] Please send Microhoning literature; | am interested in 
Bivd., Long Islan ity 1 "i reas 

Russell Holbrook & Henderson, ine., 292 Madi- the following application____ anew 

son Ave., New York 17, N. Y. 
sheffield ‘Corp. Box 893, Dayton 1, Ohio NAME_ 
mate Corp., $400 E. Lafayette Are., Detroit 


aA... “H, Mfg. Co., Elm Conn TITLE__ 
ager Inc., 24000 Lakeland Bee ‘Cleveland 





10" THe, 
pt %, 


COMPANY 


DRILLING MACHINES, Automatic STREET _ 
- 4 + Inc., 1000 Post Ave., Toledo city 


nit ¢ 814 Chestnut, Rockford, II STATE. 
B Drill Co. + ut, Rockfor , 
Bornes WF & John Co., Rockford, Ill 
Baush Mochine Tool Co., 15 Wason Ave., 


sole Conny SF Hit, Grove St, Bridger 5 M ICROMATIC te ONE C ORP. 


Buhr Machine Tool Co., 839 Greene St., Ann 


Arbor, Mich. 8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 
Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 
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That's right, Lois. Mom says Dad 
told her that he and your Dad 
decided to quit trying to make gears 
for their machines . . . better to 
buy them from a gear maker. 
Now he’s not glowering 
around, mumbling about 
‘‘costs’’ anymore. Let's 
send that CINCINNATI 
man a really cool 


record album ! 


CINCINNATI gears cut your costs ALL the way— 
Precision inspection saves your in-plant checking costs 
Guaranteed delivery dates cut production delays . . . Consistent 
quality reduces assembly costs . . . High machine utilization 
means lower gear prices to you. 


Send prints for quotation on your gears and custom gear boxes. 


THE 
CINCINNATI 
GEAR CoO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 


GEARS, good gears only 


® 
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Cross Co., P. O. Box eas, Park Grove Postal 
Sta.. Detroit 5, Mic 

Davis & Thom oo? Co., 4460 N. 12th St 
Milwaukee 1 Wis. 

Edlund Mchry. Co., Div., Cortland, N. Y. 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. ¥. 

Hartford ° Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, 

Kingsbury Mch. ‘Tool Sor .. Keene, N. H. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

— Gifford Co., Box 989, Worcester 1, 


Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich 

Moline Tool Co., Moline, Ill. 

National Automatic Tool Co., Inc., S$. 7th and 
N. Sts., Richmond, Ind. 

Olivetti Corp. of America, oe Northern 
Bivd., Long Island City N. 

Olofsson Corp., Lansing, Mich. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son ‘Ave., New York 17, Vs 

Snow Manufacturing Co., Bellwood, i. 

Wales-Strippit, Inc., Akron, N. 

Zeger. in ey 24000 Lakeland Bivd., Cleveland 


DRILLING MACHINES, Bench 
— Forge Co., 490 Broadway, Buffalo, 


Burgmaster Corp., 15001 S. Figueroa, Gardena, 
Calif. 


Cincinnati Lathe . ae Co., 3207 Disney St 
Cincinnati 9, 

Edlund Machinery Co. Div., Cortiand, N. Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Hamilton Tool Co., 834 9th St., Hamilton, 


Ohio 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, n. 

Leland-Gifford Co., Box 989, Worcester. Mass 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y. 


DRILLING MACHINES, Deep Hole 
— _— Inc., 1000 Post Ave., Toledo 


c 

Baush Machine Too! Co., 15 Wason Ave., 
Springfield, Mass 

Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 

Burg Tool and Mfg. Co., Inc., :5001 S. Fi- 
gueroa, Gardena, Calif. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 


icn. 
Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
Leland-Gifford Co., Box 989, Worcester 1, 
M 


ass. 
National Automatic Too! Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn. : 
Wales-Strippit, Inc., Akron, N. Y. 


DRILLING MACHINES, Gang, Multiple- 
spindle 
Baker Brothers Inc., 1000 Post Ave., Toledo 


q ic. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Bodine Corp., 317 Mt. Grove St., Bridgeport 5 

onn. 

Bunr Machine Tooi Co., 839 Greene St., Ann 
Arbor, Mich 

Burgmaster Corp., 15001 S. Figueroa, Gardena, 
Cc 


Burg Tool and ‘Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cincinnati Bickford Div., Oakley, Cincinnati, 
hio 


Consolidated Mch. Tool Corp., Rochester, N. 

Davis & Thompson Co., 4460 124th St., Mit: 
waukee 10, 

Edlund Sher ee., Div., Cortland, N. 

Fosdick Mch. Too! Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohi 

at ye Bros. ie Co., 136 12th St., Rock- 

Hamilton Tool Co., 834 So. 9th St., Hamilton, 


Hartford Special Machinery Co., <87 Home- 
stead Ave., Hartford, Conn. 

Ingersoll Milling Mche. Co., 2442 Douglas St., 
ockford, Ill. 

Lamb, F. Joseph Oo 5663 E. Nine Mile Rd., 
Detroit 34, 

Leland-Gifford to" “Box 989, Worcester. Mass 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 

Moline Tool Co., Moline, tll. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, 

zoger. in Anc., 24000 Lakeland Bivd., Cleveland 
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cutting tools 
for cutting costs 


HE specially-developed ‘‘Hi-Lo’’ tooth 
design of M&M Triple Chip cut-off 
blades and slitting saws distributes cutting 
strain, permitting higher speeds and heavier 
feeds, while greatly prolonging tool life. Mate- 
rial is cut square, burrless, with milled finish. 


And M&Ms factory repair, resharpening 
and resegmenting service, the fastest in the 
industry, helps you avoid excessive inven- 
tories . . . minimizes costly downtime. 


Your local M&M dealer stocks the com- 
plete line of M&M cutting tools and is always 
at your service to help solve tough or unusual 
sawing problems. Call him today. 


FRee — Send today for your 
copy of M&Ms Circular Sawing 
Handbook, a pocket-sized guide 
to sawing operations. 


Q Quality 
Service 
Availability 





VTE ano 


—_— 


MERRY ENER 


| 


} 


Cutting Tool Manufacturing Division 
Cleveland 17, Ohio 
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ANNOUNCING 


Bunting 


Alcoa Aluminum Bars 


BUNTING BEARING ALUMINUM is the newest metal offered 
in bar form as a thoroughly good bearing material. 
Available in 138 sizes of 13’’ tubular and solid bars, 
Bunting Bearing Aluminum Bars are in stock now on 


shelves of Bunting distributors all over America. 


If you are using a low priced bronze bar, this new Bunting 
Aluminum Bar will meet your need for high quality at low 
cost. Thus the high quality Bunting Precision Cast 
Bronze Bar is augmented by the high quality Bunting 
Aluminum Bar, providing dependable bearing materials 


covering the entire range of requirements. 


Ask your local Bunting distributor or write for catalog 


and literature. 


Other Products Available from your Bunting Distributor 


866 stock sizes of Bunting Cast Bronze Bearings and 267 sizes of Bunting 
Cast Bronze 13’’ Bars. 667 sizes of Bunting Sintered Oil Filled Bronze Plain, 


Flange and Thrust Bearings and 84 sizes of Sintered 





Bronze 6'4"' Bars. Ask for Catalog 58. 


343 sizes of Bunting Cast Bronze Electric Motor 
Bearings for all motors. Ask for Catalog 258. 


Bunting. 


BEARINGS, BUSHINGS AND SPECIAL PARTS OF “eS 
CAST BRONZE OR SINTERED METALS. ALCOA” ALUMINUM BARS. 
THE BUNTING BRASS AND BRONZE COMPANY, TOLEDO 1, OHIO 
BRANCHES IN PRINCIPAL CITIES 


Copyright 1958 by The Bunting Brass and Bronze Co., Toledo, Ohio 


ASK HIM 


Your Bunting dis- 
tributor is listed in 
the classified sec- 
tion of your tele- 
phone directory 
usually under 
Bars — Bronze 
and Bearings — 
Bronze. 
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DRILLING MACHINES, Radial 


American Tool Works Co., Pearl & Eggleston 
ve., Cincinnati, Ohio. 
Burg Tool and Mfg. Co. Inc., 15001 S$. Fi- 
gueroa, Gardena, Calif 
Cincinnati Bickford Div., Oakley, Cincinnati, 


hio. 

Cincinnati Gilbert Machine vos a 3366 
Beekman St., Cincinnati 23, 

Cincinnati Lathe & Tool Co., 3507 "Diney St., 
Cincinnati 9, Ohio 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Cosa Corp., "405 Lexington Ave., New York 


Fosdick Mch. to Co., 1638 Blue Rock, Cin- 
cinnati 23, 

Hartford FB ay a Co., 287 Home 
stead Ave., Hartford, Conn. 

Russell, Holbrook Henderson, | ne., 292 Madi- 
son Ave., New York 17, N. Y. 


DRILLING MACHINES, Sensitive 
Baker Brothers Inc., 1000 Post Ave., Toledo 


{ io. 
a ee Forge Co., 490 Broadway, Buffalo, 
var <* ane Corp., 15001 S. Figueroa, Gardena, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 
Coenen Bickford Div., Oakley, Cincinnati, 


Cincinnati Lathe & Teal, Co., 3207-3211 Disney 
Cincinnati 9, 
Coin" Cor, 405 Ceningten Ave., New York 


Edlund Machinery Co. Div., Cortland, N. Y. 

Fosdick Mch. Sg! An 1638 Blue Rock, St., 
Cincinnati 23 

Hamilton Tool to. "S34 S. 9th St., Hamilton, 


Ohio 
Leland-Gifford Co., Box 989, b mney ag Mass. 
National Automatic Tool Co., Inc., . 7th and 
N. Sts., Richmond, Ind. 
Snow Mavlashetine Co.. Bellwood, Illinois. 
Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1 d 
Wales-Strippit, Inc., Akron, N. Y. 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Too! Co., Kaukauna, Wis. 


DRILLING MACHINES, Upright 
Baker Brothers Inc., 1090 Post Ave., Toledo 


P 10. 
Barnes, W. F. & John Co., Rockford, Ill. 
— Forge Co., 490 Broadway, Buffalo, 


N 
a Corp., 15001 S. Figueroa, Gardena, 
al 


Burg Too: and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. ; 
Cincinnati Bickford Div., Oakley, Cincinnati, 


Caianatt Lathe a vat Co., 3207 Disney St., 
Cincinnati 9, 
Cosa Corp., 405 Lexington Ave., New York 


Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 

Fosdick Mch. Toot Co., 1638 Blue Rock, Cin- 
cinnati 23, 

Hartford Special “Machinery Ce. 287 Home- 
stead Ave. Hartford, 

Ingersoll Milling Mche. Co. 9442 Douglas St., 
ockford, Ill. 

Le Maire Machine Too! Co., 2657 S. Telegraph 
Rd., Dearborn, Mich 

National Automatic Too! Co., Inc., $. 7th and 
N. Sts., Richmond, Ind. 

Rehnberg-3 acobson Mfg. Co., 2135 Kishwaukee 
St., Rockford, Ill. 

Snow Manufacturing Co., Gettaned, Wl. 

Wales-Strippit, Inc., Akron, N. Y¥ 


DRILLS, Center 
Cteag sate, 411 W. Ontario St., Chicago 
0, Il 


Circular Tool Co., Inc., 765 Allens Ave., Provi- 


ce 5, R. |. 
Cleveland ‘Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 
Cogsdill Twist Drill Co., Greenfield, Mass. 
DoAll Co., Des Plaines, il. 
Greenfield Tap & Die Corp. Greenfield, Mass. 
Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


DRILLS, Core ; . 
Chicage-Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist ed Co., 1242 E. 49th St., 
DoANT Con Des’ Pl ut. 

°., aot 
Ex-Cell- a corn. 1200 Oakman Bivd., Detroit 


Greenfield ewe & Die Corp., Greenfield, Mass 

energies, Products Dept. ot General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 2, Mich. 

Mohawk Tools, Inc., Montpelier, Ohio 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 
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A 3M Case History Report 


O 
STEEL POLISHING SPEEDED 10-15% 


WITH “PG” WHEELS 


ONIHSI1Od 








MANUFACTURER: Heintz Division of Kelsey-Hayes Co. 
ADDRESS: Philadelphia, Pennsylvania. 

PRODUCT MANUFACTURED: Automotive Metal Stampings. 
3M ABRASIVE USED: ‘PG’ Wheels. 


HOW 3M ABRASIVES ARE USED: Finishing operation. Remove die marks, scratches, 
and other forming defects from cold-rolled carbon steel auto grille bars, prior to plating. 
OPERATIONAL DATA ON 3M METHOD: Grit 220 Resin Bond Cloth “PG’ Wheel 
on double-spindle floor lathe with buff-wheel. 

OPERATIONAL DATA ON PREVIOUS METHOD: 2-station, 3-step method. lst, #120 
disc; 2nd, set-up wheel; 3rd, buff-wheel. 

PROVEN ADVANTAGES OF 3M METHOD: Former 3-step operation reduced to 2 
steps; ‘‘PG’’ Wheel and Buff. ‘‘PG’’ Wheel leaves no scratches on work piece; speeds 
production 10-15%. 

OTHER 3M ABRASIVE PRODUCTS IN USE: ‘Three-M-ite’’ Resin Bond Cloth Portable 
“PG” Wheels on hand-grinders are used to remove in-use scratches, other imperfec- 


tions from dies, without removing them from press. ‘“"PG’’ Wheels replaced hand 
methods, reduced repair time from 14 hours to 30 minutes. 


WANT MORE INFORMATION? Send for free manual, ‘Modern Metal Finishing with 
3M ‘PG’ Wheels.”’ Write to 3M Co., St. Paul 6, Minn., Dept. TV-49. 


**PG" Wheels are manufactured in U.S.A by 3M Company, St. Paul 6, Minn. Export: 99 Park Avenue, New York. Canada: London, Ontario 


ie 
COATED 
mm ABRASIVES 
Ma me See, 


I> EOF moustey_< 
istores or McGraw tl: 


Miienesora (iinine ano [fanuracturine company 
«+ WHERE RESEARCH IS THE KEY TO TOMORROW 


= ) 3M Coated Abrasives 


“PG” WHEELS 
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DRILLS, Deep Hole, Gun 


ChtenapLatrobe, 411 W. Ontario St., Chicago 


Greentieid Tap & Die Corp., Greenfield, Mass 


DRILLS, Oil Hole, Oil Tube 
Cpe. 411 W. Ontario St., 
Cleveland Twist Drill Co., 
Cleveland 14, Ohio. 
DoAll Co., Des Plaines, i. 
Greentield Tap & Die Corp., Greenfield, Mass 


Chicago 
1242 E. 49th St., 


DRILLS, Portable pneumatic 
Creage Pneumatic Tool Co., New York 17, 


DRILLS, Ratchet 
Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, | 
Cniener. Latrobe, 4if W. Ontario St., Chicago 
i 
Cleveland Twist Drill €e., 1242 E. 49fh St., 
Cleveland 14, Ohio 


DRILLS, Subland 


DRILLS, Twist, High-Speed Steel, Carbon 
Steel 


es 411 W. Ontario St., 


il, 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio 

DoAll Co., Des weal Hh. 

Greenfield Tap & Die Corp., Greenfield, Mass 

Mohawk Tools, Inc., Montpelier, Ohio 

Threadweli Tap & Die Co., 16 Arch, Green- 
field, Mass. 


Chicago 
1242 49th St., 


DRILLS, Twist, Carbide, Carbide-Tipped 

Allegheny oe —_— Corp., Oliver Bidg. 
Pittsburgh , 9 

Chicoge! Latrobe, an W. Ontario St., 


Chieage. Latrobe, 411 W. Ontario St., Chicago 
10, Ul. 


Cleveland Twist Drill Co., 1242 49th St., 
Cleveland 14, Ohio. 

DoAll Co., Des Plaines, ih. 

Greenfield Tap & Die Corp., Greenfield, Mass 

Mohawk Tools, Inc., Montpelier, Ohio 


Chicago 
DRILLS, Portable Electric Cleveland Twist Drill Co., 
Chicago Pneumatic Tool Co., New York 17, Cleveland 14, Ohio. 
N. v. DoAll Co., Des Plaines, LF 
Threadwell Tap & Die Co., 
field, Mass. 


1242 E. 49th St., 





16 Arch, Green- 





DRILLS, Wire 
Chicago! Latrobe, 411 W. Ontario St., 


Cleveland Twist Drill Co., 
Cogsdill Twist Drill Co., Greenfield, Mass. 
Greenfield Tap & Die Cor , Greenfield, Mass. 


TRIPLE THE USEFULNESS Sete, the tee 
OF YOUR M eM 


KEYSEATER AND VERTICAL CUTTING MACHINE 


Tracing Attachments 
Simple modification greatly increases productive 
capacity of this versatile machine. 





Chicago 
Cleveland, Ohio. 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Pangborn Corp., Hagerstown, Md. 

Standard Electrical Tool Co., 2500 River Rd 
Cincinnati 14, Ohio. 


An M & M Hydraulic Keyseater is not only a keyseater that cuts 
internal keyways up to 5” wide but a vertical cutting machine as 
well. Serrations, grooves, teeth—a wide 
variety of cuts can be rapidly made on this 
machine with only one simple modification 
— a work-holding table. This table is now 
available at moderate cost. If you now own 
an M & M Hydraulic Keyseater or are 
considering the purchase of a new keyseater 
it will pay you to get the facts. Write 

for Bulletin 19 entitled, “Converting 

the M & M Keyseater into a com- 

bination Keyseater and Vertical 

Cutting Machine”. 


ELECTRICAL DISCHARGE MACHINES 
—See Distintegrators 


ELECTRONIC CONTROL SYSTEMS 
Micro-Path Inc., Ingelwood 2, Calif. 


Cuts internal Cosa Corp., 405 Lexington Ave., New York 
keyways 17, N 


ENGRAVING MACHINES 


Gorton, Geo., Mach., 1321 Racine St., Racine, 
is. 


EXTRACTORS, Screw 


Chicgon! Latrobe, 411 W. Ontario St., Chicago 

Cleveland Twist Beill Co., 1242 E. 49th St., 
Cleveland 14, Ohi 

Greenfield Top & Die’ Corp., Greenfield, Mass. 

Wires, Y it & Co., 400 Vulcan | Buffalo 





FACING HEADS 


Barer p+ uae Inc., 1000 Post Ave., Toledo 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Davis Boring Tool Div. gs & Lewis Mch. 


ool Co., Fond du Lac, 
G & L and Hypro Div. Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
& Foundry Div., Giddings 


Cuts internal forms 
or shapes 


Cuts grooves 


5 Kaukauna Machine 
and serrations 


& Lewis Machine a Co., Kaukauna, Wis. 
Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 
busiee Forge Co., 490 Broadway, Buffalo, 


Cuts any shapes 


M aM KEYSEATERS 
AND VERTICAL CUTTING MACHINES 


MITTS & MERRILL . 


FASTENERS 


Allen Mfg. Co., Bloomfield, Conn. 
Bethlehem Steel Co., 701 East Third St., Beth- 


le Pa. 
98 kurt oy, *P~ 42 Exchange Place, 
SAGINAW, MICHIGAN Williams, J si? & Co., 400 Vulcan St., Buffalo 


64 Holden Street e 
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/RE-EVALUATE your BAND SAWING 


® 


MACHINES 


New Power Work Table with cali- 
brated work fixture on the Contour- 
matic removes the labor from band 
machining. Smooth-operating controls 
automatically coordinate feed and tool 
speed. Result: band sawing becomes 
semiautomatic with little or no 
fixturing for toolroom or produc- 

tion runs. 


Model 26-3 
One of a complete series 
of Contour-matics 


New Cutting Tool is the 

, high-speed steel Demon * 

* saw band. Its phenomenal 
properties permit performance 
that is 30 times longer than 
ordinary carbon steel blades. 
Tooth sharpness is retained at 
high temperatures, thus _per- 
mitting heavy feeds at higher 
tool velocities to give maxi- 
mum cutting rates and tool life. 


New Cutting Rates— 
= UP 650% . 


Accuracy—held within thou- 
sandths. 


Capacity—table feeds heavy work 
up to 1,000 lb. 


Coolant—mist or flood for ex- 
tended tool life at maximum saw- 
ing rates. 


New Concepts of Band Machining Economy and Versatility 


Contour-matic band machines are different. There is 


nothing else like them in the machining world. For ‘Can it be done on a Contour-matic?”’ Just call your 


machine tool replacements or additions, Contour- local DoALL store for a free demonstration right in 
matics open new possibilities for the reducing of your own plant... or write. 
machining costs. we 


It is the choice of production personnel and se ae FREE—*‘Job Spotting” Service 
methods engineers who have evaluated the band oS For your evaluation 
machining method. They find Contour-matics are = illustrated case histories of job savings made by 
their best machine tool investment the Contour-matics over former methods will be 


Do what others are doing—question your band fl mailed to you periodically. Send us your name on 


sawing and other machining methods by asking, 


company letterhead. 
B-56 *Reg. T. M. The DoALL Company 


The D6ALL Company, Des Plaines, Illinois 


THIS ISA . SHOP 
TYPICAL DoALL STORE MACHINE TOOLS ceccecccesccese CUTTING TOOLS Coccccccccccecs INSTRUMENTS eccccccescse tN sTOCcK 
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You get greater strength... with 


SHENANGO CENTRIFUGAL CASTINGS 


Downtime, rejects, heavy maintenance costs and too-frequent 





replacements can be cut down appreciably by the use of Shenango 
extra-strong centrifugal castings. 

They provide a finer, pressure-dense grain . . . with all the 
weakening defects eliminated, such as blowholes and sand 
inclusions. 

Though built to stand the most rugged service, each Shenan- 
go casting is precisely-dimensioned to your exacting require- 
ments. Whether you need rolls, bearings, bushings, mandrels, 
sleeves, liners, or any other essentially symmetrical part... 
specify 
greater lasting power and greater savings, year after year. 

Informative bulletins are yours for the asking. Write to: 
Centrifugally Cast Products Division, The Shenango Furnace 


Shenango for greater strength, greater wear-resistance, 


Company, Dover, Ohio. 


















yt CASTINGS 
COPPER, TIN, LEAD, ZINC BRONZES 
MONEL METAL «+ NI-RESIST 





ALUMINUM AND MANGANESE BRONZES 
MEEHANITE’ METAL + ALLOY IRONS 
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CENTRIFUGAL 











FEEDERS, Automatic 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

V & O Press Co., Hudson, New York 


FILES, Band 
DoAll Co., Des Plaines, III. 


FILES, General-purpose, Swiss Pattern 
DoAll Co., Des Plaines, III. 


FILES AND BURRS, Rotary 
DoAll Co., Des Plaines, III. 
Pratt & Whitney Co., Inc., West Hartford 


onn. 
Wesson Co., 1220 Woodward Heights Blivd.., 
Ferndale, Mich. 


FILING MACHINES 
vat A Pneumatic Tool Co., New York 17 


DoAll Co., Des Plaines, III. 
Oliver Instrument Co., 1410 E. Maumee St. 
Adrian, Mich. 


FILTERS, Coolant and Oil 
Comes Drill Co., 814 Chestnut St., Rockford, 


Marvel ya th Co., 7227 N. Hamlin Ave.. 
Chicago 45, 


FLAME-HARDENING MACHINES 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Gleason Works, 1000 University Ave., Roch- 
ester 3, N. Y. 


FORGING HAMMERS, Steam and Air 


Chambersburg Engrg. Co., Chambersburg, Pa 
~ Foundry Co., 1253 W. 12th St., Erie 
enna. 


FORGING MACHINES, Headers, 
Upsetters, Presses 

Ajax Mfg. Co., 1441 Chardon Rd., Cleveland 

A io 

Bliss, E. W. Co., 1375 Raff Rd. S. W. Can- 
ton, Ohio 

Hill Acme Co., 1201 W. 65th St., Cleveland 

National Machinery Co., Tiffin, Ohio 


Waterbury Farrel Foundry '& Mach. Ce., 
Waterbury, Conn. 


FORGING, Hollow-Bored 


yg Steel Co., 701 East Third St., Beth- 
ehem 
Mueller brass Co., Port Huron 35, Mich. 


FORGINGS, Drop 


Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Mueller Brass, Co., Port Huron 35, 

Williams, y . & Co., 400 Vulcan gi CHiuffalo 


FORGINGS, Press 


ee ee Co., 701 East Third St., Beth- 

e 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Minster Mch. Co., Minster, Ohio. 

Mueller Brass Co., Port Huron 35, Mich 

Revere Copper a Brass Inc., 230 Park Ave., 
New York 17, N. Y. (die-pressed) 

Vanadium-Alloys Steel Co., Latrobe, Penna 


FORGINGS, Upset 

ay Steel Co., 701 East Third St., Beth- 
iehem 

Vanadium- . — Steel Co., Latrobe, Penna 





FORMING MACHINES, Cold-Rolling 


Hartford Special seochingry Co., 287 Home- 
stead Ave., Hartford, Con 

Hydraulic Press Mfg. Co. fount Gilead, Ohio 

Michigan Tool Co., 7171 £. McNichols Rd., 
Detroit 12, Mich. 

Niagara Mch. & Tool Works, 637 Northland 
Ave., Buffalo, N. 

Yoder Co., 5500 Walworth, Cleveland, Ohio 
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A new MARVEL invention—the “‘Sure-Line” Automatic Blade 
Controller—at last attacks the problem of maintaining accuracy 
. in high speed band sawing. 
% 


‘, This simple, but effective electro-mechanical guidance system 

Vi ARVE [ ¥ invented and developed by MARVEL, actually “steers” a band 
Ye blade while it is cutting, to maintain a straight path! 

Designed as an integral part of, and available only in the new 


G UJ. I DA N C FE » MARVEL 81 Series All Hydraulic Band Saws, the “Sure-Line” 


guidance system continuously senses and automatically 
* E corrects any tendency of a band blade to cut inaccurately. 
Ss Vs TE Mw Now—with the MARVEL “Sure-Line” guidance system, every 
; square inch of cutting life is squeezed out of each blade. 


V4 The result: longer blade life, and cutting costs lowered to a 
r point that makes high speed production cutting-off with a 


f 
band saw economically practical. 
A demonstration of the new MARVEL No. 81 All Hydraulic 
eee Band Saw will prove it. Write today for the complete story, 


and ask about a demonstration. 


--: weiks 
~ s fs 








*S OR ad Fr FATE AUTOMATIC BLADE CONTROLLER 
(BASIC PA 


ARMSTRONG-BLUM MFG. CO. 5700 W. BLOOMINGDALE AVE.* CHICAGO 39, ILLINOIS 
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OSBORN 


BEFORE BRUSHING 


plate has sharp edges 


Clutch back-up 
carries fine chips and 


burrs inside teeth 


AFTER BRUSHING 


junctures are 


Edges and surface 
uniformly precision blended. 
Chips and burrs are thoroughly removed to 
help assure troublefree performance. 


Auto maker races to a perfect finish 
..- Cleans, blends 450 parts-per-hour with OSBORN Power Brushing 


4 POWER BRUSHING HEADS plus 
a 6-station index table setup produce a quality 
finish for automotive clutch parts. Osborn 
Monitor® Brushes — working at 1750 rpm 


automatically deburr and blend 450 parts-per- 


hour in this low-cost operation 


HESE clutch back-up plates 
leading auto manufacturer 


product of a 
are quality fin- 
ished at high production rates with versatile, 
low-cost Osborn Power Brushing. 


The job requires blending sharp edges and 
surface junctures of the intricately shaped parts 
. plus thoroughly removing fine metal chips 
and burrs that could later cause trouble in the 
clutch assembly. This Osborn rotary power brush- 


ing setup does the entire blending and deburring 


job rapidly Rate: 450 


, uniformly, economically 


parts-per-hour. 


Low-cost precision finishing like this can be 
applied to many types of products you build 
today. An Osborn Brushing Analysis — 
your plant at no cost or obligation—can pinpoint 
where you can speed production . . . improve 
quality ...cut costs with modern power brushing 
methods. Write or wire us for details. The Osborn 
Manufacturing Company, Dept. D-51, Cleveland 
14, Ohio. 


made in 


Osho Bru 


BRUSHING MACHINES e 
POWER, PAINT AND MAINTENANCE BRUSHES e¢ 
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FORMING MACHINES, Multiple-slide 
Baird ative Co., 1700 Stratford Ave., Strat- 


—¢' Con 
Bliss, E. W. "Co., 1375 Raff Rd., S. W., Can- 


ton, Ohio 
Brown & Sharpe Mfg. Co., Providence. R. 
Chambersburg Engrg. Co., Chambersbura _ 
——. e of U.S. Industries, Inc., 6499 W. 
65th , Chicago 38, Ill. 
U. S. Tool’ Co., Inc. 255 North Main St., 


Am- 
pere, E. Orange, No 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence, 1. 
National Broach & Mch. Co., 5600 sr " Jean 


Ave., Detroit 2, Mich. 
Wesson Co., 1220 Woodward Hei ghts Blvd 


Ferndale, Mich 


GAGE BLOCKS 

Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., 254 N. Laurel Ave., Des Plaines, |!!. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Scherr, George Co., ine. 200 
N 


Lafayette St., 
New York 12 


GAGES, Air Comparator 
Federal sy ms Corp., 1144 Eddy St., 
Whitney Co., 
Scherr, George Ce Co., 200 Lafayette St. 
New York 12, 
Sheffield Corp., 2 893, Dayton 1, Ohio 


Provi- 


Inc., West Hartford 


Inc., 


GAGES, Automatic Sorting 


ae Products Corp., 1144 Eddy St. 
denc me. §. 


Sheffield Corp., Box 893, Dayton . 


» Provi- 


Ohio 


GAGES, DIAL, Bore, Height, Depth, 
Ppp Groove, etc. 


Ames, C., Co., Waltham 54, Mass. 

Brown ri Sharpe’ Mfg. Co., Providence, R. 

DoALL Co., 254 N. Laurel Ave., Des Plaines, uM 

Federal Products Corp., 1144 ‘Eddy St., Provi- 
dence 1, 

Orban, Kurt ‘C6, 
Jersey City 2, 
Scherr, George Ca., 
New York 12, N. 
Storrett, The L. S m2 


Inc., 42 Exchange Place, 


vine. 200 Lafayette St., 


Athol, Mass 


GAGES, Electric Comparator 

Brown & Sharpe Mfg. Co., Providence, R. | 

DoALL Co., 254 N. Laurel Ave., Des Plaines, 11! 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R 


I. 
Pratt & Whitney Co., Inc., West Hartford 


onn. 
Sheffie'd Corp., Box 893, Dayton 1, Ohio 


GAGES, Grinding 
Federal ) oa Corp., 1144 Eddy St., 
denc 


Sheffield AY Box 893, Dayton 1, Ohio 


Provi- 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper Telescoping Thickness 

Brown & Sharpe Mfg. Co., Providence, 

Federal She ah Corp., 1144 Eddy St., 
dence 1, R. 

Williams, J. H. '. Co., 400 Vulcan St., 
7, N.Y. 


’ 


R, 4. 
Provi- 


Buffalo 


GAGES, Multiple Inspection 


Federal Cg ag Corp., 1144 Eddy St., 
dence 1. R. 
Pratt & 


Provi- 
Whitray Co., West Hartford, 
onn. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


Inc., 
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COLD HEADING EN. 


-MACHINERY I! = i, 
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EYELET, SLITTER 
& WIRE 
MACHINERY 





MACHINERY BUILDERS 


« Vp ~ 
4rpet 


ROLLING MILL 
MACHINERY 


POWER 
PRESSES 


THE WATERBURY FARREL FOUNDRY & MACHINE CO. 
DIVISION OF TEXTRON INC 
Waterbury, Connecticut * U.S.A 
Sales Offices: Chicago * Cleveland © Los Angeles ® Millburn, N. J 
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GAGES, Plug and Ring 

Brown & Sharpe Mfg. Co., Providence, R. 

DoALL Co., 254 N. Laurel Ave. Des Pibines. WM. 

Greenfield ‘Tap & Die Corp., Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
B 37, Roosevelt Park Annex, 


& Whitney Ce, Inc., West Hartford, 
onn. 
Scherr, George Co., Inc., 200 Lafayette St., 


w York 12, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
Threadwell Tap & Die Co., 16 Arch, Green- 


field, Mass. 

Van, Keuren Co., 176 Waltham St., Watertown 

Winter Bros. Co., Rochester, Mich. 

GAGES, Roll Thread Snap, Adjustable 
Snap 

Federal Products Corp., 1144 Eddy St., 
dence |, R. |. 

Greenfield Tap & Die SB: ¢ a i Mass. 

Sheffield cop. -_ 893, Dayton hio 

ap 


Threadwell Die Co., 16 rch Green- 
field, Mass. 


Provi- 


GAGES, Surface Roughness 


DoAll Co., Des Plaines, III. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, VERNIER, Height, Depth, Gear 
Tooth 


Brown & Sharpe Mfg. Co., Providence, R. |! 
DoALL Co., Des Plaines, III. 
Federal Products Corp., 1144 Eddy St., Provi- 


dence |, R. |. 
Starrett, The L. S., Co., Athol, Mass. 


GASKETS 


Houghton, E. F. & Co., 


303 W. Lehigh Ave., 
Philadelphia 33 Penna 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 

—. Works, 1000 University Ave., Roches 
ter 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING, ROUNDING AND 
DEBURRING MACHINES 

Bilgram Gear & Mch. Works, 1217-35 Spring 
Garden St., Philadelphia, Pa. 

Cons Corp., 405 Lexington Ave., New York 17, 


P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5. Mic 
Gleason Works, 1000 University Ave., Roches- 
er 
Lamb, F. joseph Co., 5663 E. Nine Mile Rd.. 
Detroit 34, 


Mic’ 
Orban, hurt, Coi, inc., 42 Exchange Place, Jer- 
sheffield % Corp., Box 893, Dayton 1, Ohio 


GEAR ee EQUIPMENT 


Brown & Shar Co., Providence, R. }. 
coe Core. 405 Feo oy Ave., New York 17, 


Fellows Gear Shaper Co., Springfield, Vt. 

Geasop you 1000 University Ave., Roches- 
er 3, 

Michigan Tool Co.. 7171 E. McNichols Rd., 
Detroit 12, Mich 

Nettonas Broach & Mch. Co., 5600 St. Jean 

, Detroit 2, Mich. 
oan ‘Kurt Co., + Ine., 42 Exchange Place, Jer- 


sey City 2, N. J. 
Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York We 


Scherr, George Co., Inc., 200 Lafayette St., 
New York me Om. Ve 


GEAR CUTTING MACHINES, Bevel and 
iral 

Cosa ne Com. 405 Lexington Ave., New York 17, 

eu Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Orban, Kurt, Co. ao 42 Exchange Place, Jer- 
sey City 2 

Scherr, er, G, 5 oe 200 Lafayette St., 
New York 12, 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
Barber-Colman Co., 1300 Rock St., Rockford, 


Cosa Corp., 405 Lexington Ave., New York 17, 





A GOOD MACHINE 


CALLS FOR 
A GOOD 
MOTOR! 


Plenty of power when your machine is driven by Brook. Mainte- 
nance costs are low. No wonder, because there is no finer electric 
motor built. Yet, BROOK MOTORS COST LESS. They have proven 
themselves in factories, mills and mines, 
machines, compressors, pumps, blowers and conveyors. Motor shown 
powers a acre omogenizer. All standard enclosures. 


1 to 600 H 


Warehouses, factory representatives and dealers coast-to-coast and in Hawaii. 


Send for literature. 


worlds most respected motor 


Specie. sitenes ca 


In Canada: Brook Electric Motors of Canada, Ltd. 
250 University Ave., Toronto, Ontario 


BROOK 

A.C. MOTORS 
get the 

most from 
machines 


powering all types of 


Since 1904 


MOTOR 


en 2 aon my mi ON 
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Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Orban, Kurt Co., sa 42 Exchange Place, Jer- 


sey Ci _ N. 
Russell, olbrook & Henderson, Inc 
ison Ave., New York 17, » 2 
Scherr, George Co., Inc., 
New York 12, Ni ¥. 


, 292 Mad- 
‘200 Lafayette St., 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 
Amariomn Schiess Corp., 1232 Penn. Ave., Pitts- 


burg 
1300 Rock St., 


h 22, Pa 
Barber- Colman Co., Rockford, 
oun Cor, 405 Lexington Ave., 


New York 


Fellows Gear Shaper Co., Ps field, 
eaeen Tool Co., 834 S. 9th St., a 
io 

Michigan Tool So. 7171 E. McNichols Rd., 
Detroit 12, Mich 

Orban, Kurt Co., Inc 
sey ‘Cit y 2, a. 

Russell, Holbrook & Henderson, * 
ison Ave., New York 17, N. Y. 


, 42 Exchange Place, Jer- 
c., 292 Mad- 


GEAR HONERS 


National Broach & Mch. Co., 


5600 St. Jean, 
Detroit 13, Mich. 


GEAR LAPPERS 


Fellows Gear Shaper Co., Springfield, Vt. 

—— yoy 1000 University Ave., Roches- 
ter 3, 

Michigan Tool ee 7171 E. McNichols Rd., 
Detroit 12, 

National AB. vy = Mch. Co., 5600 St. Jean, 
Detroit 12, Mich 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 


Russell, Holbrook & Handoraan. Inc., 292 Mad 
ison Ave., New ste 

Stahl Gear & Mch. The, 3901 Hamilton 
Ave., Cleveland 4, Silo 


GEAR SHAPERS 
Cos con.. 405 Lexington Ave., New York 17. 


Fellows “Gear oy nw Co. y SPringhield, Vt. 
Michigan Tool 171 E. MecNichols Rd. 
Detroit 12, Mich. 


GEAR SHAVERS 


Fellows Gear Shaper Sty Sie field, Vt. 

Michigan Tool So. 717 cNichols Rd., 
Detroit 12, Mich. 

National Broach & ich. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 


GEARS, AND GEAR BLANKS, Non- 
metallic 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave. Cincinnati, Ohio 

— Gear Corp., Box. 934, Syracuse, 


Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 

New Jersey Gear & Mfg. Co., Hillside, N. J. 

Ryerson, Jos. T. ne., 16th and Rock- 
well St., Chicag o 8, fll. 

Stahl Gear & me 3901 Hamilton Ave., 
Cleveland 1a ‘Ohio 


GEARS, Cut 


Bilgram Gear & Mch. Works, 1217-35 Spring 
rden St., Philadelphia, Pa. 
— Stee! Foundry & ‘Machine Co., Birds- 


Boston’ Gear Works, 14 Hayward St., Quincy 


Cincinnati Gear Co., Wooster Pike and Marie 
mont Ave., Cincinnati, Ohio 

Diefendorf Gear Corp. Box 934, Syracuse, N. Y. 

Greaves Machine Too 2011 Eastern Ave., 
Cincinnati, Ohio. 
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Check Angles Quickly and rian one a New 


AMFs DIAL TYPE ANGLE CHECK’ 


ANGLE CHECK, a new dial type measuring instrument, offers you a 
fast, inexpensive and extremely accurate method for checking all 
types of angular parts. 

ANGLE CHECK is available in two models: Model V for vertical work 
and Model H for horizontal. Either model will accommodate any 
AMES 200 Series back. Contact blades can be specified in various 
shapes and lengths to meet your exact requirements. 

Built to give long, trouble-free service, ANGLE CHECK will save 
hours in checking predetermined angles on simple and intricate 
shapes. Set ANGLE CHECK to master, protractor or sine bar. 

The contact blade can be set simply and quickly without tools to 
a predetermined angle with the dial “0” under the indicator hand. 
A range of 10°—from 5° minus to 5° plus—in increments of 5‘ can be 


obtained. ANGLE CHECK is accurate to 5’. Write today for complete 
information. 


eae in Principal Cities 


@ YBCAMES CO 


2 27 Ames Street, Waltham 54, Mass. 
v 


Canadian Office — B. C. Ames Co., 45 Oriole Parkway, Toronto 
MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 
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G Product Directory 


Horsbur a bw: S Co., 5114 Hamilton Ave., GRINDERS, Die and Mold GRINDERS, Tool and Cutter 


somes D. O., Gear Mfg. Co., 1140 W. Monroe Norton Co., 1 New Bond St., Worcester 6, Career -Colman Co., 1300 Rock St., Rockford, 
Chicago 7, iW. Mass. 
Nations! Broach & ’ , 5600 St. Jean Standard Electrical Tool Co., 2488-90 River Brown & Sharpe Mfg. Co., Providence, R. |. 
Ave., Detroit 2. Rd., Cincinnati, Ohio Cincinnati Milling and Grinding Mchs., Cin- 
Jersey Gear Mfg. Co., 1470 Chestnut cinnati 9, Ohio 
Ave., Hillside, N. J , i Cosa Corp., 405 Lexington Ave., New York 
Stahi Gear & Mch. Co., 3901 Hamilton Ave GRINDERS, Drill Point 47, GY 
Cleveland 14, Ohio Consolidated Meh Too! Div., 565 Blossom Rd., Fellows a Shaper Co., 78 River St., Spring- 
Verson Alistee! Press Co., 93rd St., & S. Ken Rochester 10, field, 
wood Ave., Chicago, |!!! Oliver Instrument 7 Me "1410 E. Maumee, Adrian, Galimeyer & Livingston at 336 Straight Ave., 
Mich. (also drill point thinner) 7 *e 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- ey “oye 1000 University Ave., Roches- 
GRADUATING MACHINES sey City 2, N. J. Gorton,’ Geo., Mch. Co., 1321 Racine St., Ra- 
Gorton, Geo., Mch. Co.. 1321 Racine St., Ro- Standard Electrical Too! Co., 2500 River Rd., cine, Wis. ~~ eS 
cine. * Cincinnati 4, Ohio. Landis Too! Co., Waynesboro, Pa. 
en aa” a . Tool 15° Modison and 
P ti hio 
GRINDERS, Face Mill PP acti ae eee 
s ert-Dixon Co., Hanover, Pa 
GREASE See Lubricating Oils and Kearney & epee, Con.. 6784 W. National, =. Acme "i 170 E. \'3lst St., Cleve- 
Greases Milwaukee 14, land ee | 
Mattison Machine 545 Blackhawk Park — t New Bond St., Worcester 6, 
Ave., Rockford, Ill. 8 & Me s a Ve sas 
i , : t t " 4 ; 
GRINDERS, Bench, Floor and Snag Oliver, ‘instrument Co., 14 aumee ; y+ any men Be O E. Maumee St. 
Jones & Lamson Mch. Co., Springfield, Vt Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
Mummert-Dixon Co., Hanover, Pa. : sey City 2, N. J. 
National Acme Co., 170 E. [31st St., Cleve GRINDERS, Knife and Shear Thompson yo Co., 1500 W. Main St. 
iand 8, Ohio pringfield hio 
Standard’ Electrical Too! Co., 2488-90 River 7“ — Co., 1201 W. 65th St. Cleveland 
Rd., Cincinnati, Ohio Mattison Mocking Works, Rockford, Ill. 
Mummert-Dixon Co., Hanover, Pa 
Standard Electrical Too! Co., 2488-90 River GRINDERS, Toolpost 
GRINDERS, Carbide Tool Rd., Cincinnati, Ohio Com 6 Corp., 305 Lexington Ave., New York 
] ¥; 


Cosa Corp.. 405 Lexington Ave., New York 17, 
N GRINDERS, Portable Electric Standard, Electrical, Too! Co., 2488-90 River 
Chicago Pneumatic Tool Co., New York 17, 
Y 








Ex Gell-o -O Corp. 1200 Oakman Blivd., Detroit 


1d Machiner | | . . 
Hammona achinery Builders, Inc., Kalama Standard Electrical Goo! Co., 2488-90 River 
Heald Machine Co., 10 New Bond St., Worces- Rd., Cincinnati 4, Ohio 
ter 6, Mass. meliili GRINDING GAGES—See Gages, Grinding 
Le Maire Machine Tool Co., 2657 S. Telegraph . 
Rd., Dearborn, Mich GRINDERS, Portable Pneumatic 
Metallurgical Proaucts Dept. of General Elec h ’ tic T Y 7 
tric Co... Box cy” Gates Yack Pemex C eeage Pneumatic Too! Co., New York , 
etroit » Mich i -Ki j . 
Norton Co., | New Bona St., Worcester 6 Merete Com, Macken, Wis GRINDING MACHINES, Abrasive Belt 
Mass. Hartford Special Machinery Co., 287 Home 
Oliver Instrument Co., 1410 E. Maumee St. GRINDERS, T stead Ave., Hartford, Conn. 
Adrian, Mich. , 'ap Hill Acme Co., 1201 W. 65th St., Cleveland 
Standard Electrical Too! Co., 2488-90 River Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit Ohio 
Rd., Cincinnati. Ohio 32, Mich Mattison Mch Works, Rockford, Ill 


Wesson Co., 1220 Woodward Heights Bivd Jones & Lamson Mch. Co., 160 Clinton St Standard Electrical Tool Co., 2488-90 River 
Detroit 20, Mich Springfield, Vt Rd., Cincinnati, Ohio 





Exelusive Feature ! 


YOU NEVER LOSE TIME WITH... 


Laminated Shims of Laminum have these exclu- 
sive features to offer: they’re custom-made .any 
size, any shape...to your own exacting require- 
ments, including rigid Aircraft specifications . 
with all laminations completely surface-bonded to 
look and act like solid metal... yet may be p-e-e-l-e-d 
to required thickness quickly and easily... for a 

, : : “thousandth” fit right at the job. No need for 
—the solid Shim that p-e-e-l-s for adjustment! time-consuming, costly extra operations: no ma- 
chining—no grinding—no stacking—no counting— 

no miking—and no grit between layers, ever! 


THE LAMINATED SHIM CO., INC. 


Shim Headquarters since 1913 


Brass Mild Stainless Aluminum 
with Steel Steel with 


laminations laminations 
of .002” with with of .003” 
or .003” laminations laminations 
of .002” of .002” 
or .003” or 003” Cop 002 


EAST COAST WEST COAST 
Home Office and Plant 600 Sixteenth Street 


3904 Union Street Oakland 12, California 
Glenbrook, Connecticut 


Please send, without obligation, detailed 
Engineering Data File on LAMINUM Shims 
that simply p-e-e-l for a perfect fit right at the job. 


and 


NAME rirLe 





COMPANY 





STREET 





ciry ZONEW_STATE. 





a A 
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GRINDING MACHINES, Broach 


Gallmeyer & Livingston Co., 336 Straight, 
. W. Grand papics 2. Mich. 

National Broach > . Co., 5600 St. Jean, 
Detroit 13, Mic 

Orban, ‘a Co — ., 42 Exchange Place, Jer- 
sey it 

Thempesn Grinder, "1534 W. Main, Springfield, 
hio 


GRINDING MACHINES, Cam 
Cosa Corp., 405 Lexington Ave., New York 17, 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., New Bond St., Worcester 6, 


Mass 
Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
City 2, N. J. 
Van Norman Machine Co., 


3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Centerless 


Cincinnati — and Grinding Mchs., Inc., 
Cincinnati Ohio 

Heald me Hs Co., So New Bond St., Worces- 
ter 6, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass 


GRINDING MACHINES, ~anam 


Landis Tool Co., Waynesboro, 

Norton Co., 1 New Bond te Worcester 6, 
ass. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, 

Van Norman Machine Co., 3640 Main St., 
Springfie.d 7, 


GRINDING MACHINES, Cylindrical 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cone re 405 Lexington Ave., New York 


Gallmeyer & Livingston Sie 336 Straight, S. 
W., Grand Rapids 2, 

Landis Tool Co., Inc., = Pa 

oe Co., | New “Bond St., Worcester 6, 

a 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tool Co., 2500 iver | Rd., 
Cincinnati 4, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Disc 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Gardner Machine Co., Beloit, Wis. 

Mattison Machine Works Rockford iit. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 


Coss , 405 Lexington Ave., New York 
a Grinding —_ > 3901 Christopher 
Detroit 11, 

Feilcws Gear FB ang 7. Springfield, Vt. 

— Works, 1000 University Ave., Roches- 
ter 3, 

National Broach & —_ Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Orban, Kurt Co., «. 42 Exchange Place 
Jersey City 2, Ze 

Russell, Holbrook & ‘Henderson, Inc., 292 Madi 
son Ave., New York 17, N. Y. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 
~~ Cory 405 Lexington Ave., New York 
Gallmeyer & og goo oo 336 Straight, S.W., 
Grand Rapids 2, 
287 Home- 


Hartford Special <... ce. 
stead Ave., Hartford, Conn 

Heald Machine Co., 10 New Bond St., Worces- 

ter 


Orban, kurt Ce Inc 
sey ‘City N. 
Senterd  Fectrical Tool Co. 2488-90 River 


Rd., Cincinnati, Ohio. 
3640 Main St., 


Van ‘Norman Machine Co., 
Springfield 7, Mass. 

Wicaco Machine Corp., Wayne Junction, Phila- 

delphia, Pa. 


, 42 Exchange Place, Jer- 


GRINDING MACHINES—Jig 
Comp Spr. 405 Lexington Ave., New York 17, 


Fosdick Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohio 

Galimeyer & Livingston Co., 336 Straight S.W., 
Grand Rapids 2, Mich. 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 

American Laubscher fore, ae Bidg., 250 W. 
57 St., New York 19, N. 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Cincinnati “1. ® and Grinding Mchs., Inc., 
Cincinnati 9 

Cong Corp., 405 Lexington Ave., New York 

Ex-Cell-O Corp., 1200 Oakman Blivd., Detro:t 
32, Mich. 

Jones & Lamson Mch. Co., Springfield, Vt 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Roll 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., New Bond St., Worcester 6, 
Mass. 


GRINDING MACHINES, Surface 
Reciprocating 


Brown & oo Mfg. Co., Providence, R. |. 

Cincinnati lin ae Grinding Mchs., Inc 
Cincinnati 9, 

Cosa Corp., 405 Lartnaten Ave., New York 17, 


DoALL Co., Des Plaines, III. 

Gallmeyer ‘’ ape ng Co. 336 Straight, S.W 
Grand Rapids 4 

Gardner Maen, Co. ‘Beloit, Wis. 

Hill Acme Co., 1201 W. 65th St., Cleveland 
2, Ohio 

Mattison Machine Works, Rockford, Ill. 

— Co., New Bond St., Worcester 6, 


“oo Co., Inc., 42 Exchange Place, 


tae’ Co., 1500 W. Main St., 
Springfield, Ohio 
Van Norman Reshine Co., 3640 Main St., 
Springfield 7, Mass. 





Exclusive Feature £ 


YOU ALWAYS GET THE LOWEST POSSIBLE PRICE ON 


STAMPINGS 


from the Laminated Shim Company 


FOR 
A FEW 
@ Pieces 


at Experimental 
or Pilot Stage 


—we use our 
MACHINE CUT 
METHOD. No dies 
needed. Our spe- 
cial equipment, 
plus our unique 
techniques, are 
applied to pro- 
duce small quan- 
tities at very low 


cost. 


ANY ONE OF THESE 3 METHODS WILL PRODUCE 
AIRCRAFT-QUALITY STAMPINGS TO YOUR OWN RIGID STANDARDS 


FOR 
SHORT 
@ RUNS 


—we use our 


SHORT RUN 


METHOD. ‘‘Tem- 
porary *’ low- 
cost tooling, sim- 
ple dies, plus 
special presses go 
to work to pro- 
duce something 
more than ‘‘just 
a few.”’ Quality 
is high — costs 
stay low 


FOR 
PRODUCTION 
@ RUNS 


—we use our PRO- 
DUCTION RUN 
METHOD. Here 1s 
where our pro- 
duction toolings 
apply to great 
advantage, and 
when dies are 
needed, charges 
are moderate. 
Thechart tells the 
story...top qual- 
ity stampings at 
lowest possible 
unit cost. 


Ost OF 1001 ano 


$82014 40 BROwON 


in>-awin ov 


sasoe 


: 


wou2ndo 


Here’s why...we’ve been concentrating on the man- 
ufacture of both Laminated Shims and Stampings 
since 1913. Consequently we have developed our 
own special equipment and tooling, plus many spe- 
cial skills and techniques of our own—most of them 
unknown to the average stampings house. The re- 
sult: always the lowest possible cost, based on your 
own quality-quantity requirements. Cash in on 
Laminated Shim Company’s better Stampings 
Service...it’s as easy as 1-2-3, as outlined below. 


ae | 
i 
i 
i 
i 
i 
; 
i 
; 
: 
I 
! 
i 
i 
I 


THE LAMINATED SHIM CO., INC. 


—on most Bid Lists 
EAST COAST 
Home Office and Plant 
3904 Union Street 
Glenbrook, Connecticut 


WEST COAST 
600 Sixteenth Street 
Oakland 12, California 


Please send, without obligation, 
your 12-page booklet “Service in Stampings’”’ 
which shows how to save time and cut costs. 





NAME 





TITLE 





COMPANY 





STREET 





CITY 


ZONE STATE, 
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RUTHMAN 


GUSHER 


COOLANT PUMPS 


are 
STURDY 
AS AN OX... 
x 


\e 
\ 


LONG LIVED 


AS AN ELEPHANT... 





SILENT 


AS A GIRAFFE... 


WELL 
DESIGNED 


AS A 
THOROBRED 


For Complete Satisfaction Specify 


GUSHER COOLANT PUMPS 


MACHINERY CO. 





* COOLANT PUMPS 
* CIRCULATORS ¢ AGITATORS 
* MOLTEN METAL PUMPS 


1807 READING ROAD e@ CINCINNATI, OHIO 
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GRINDING MACHINES, Surface Rotary 


Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. é 

Come ye. 405 Lexington Ave., New York 17, 


Gardner Machine Co., Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill. 

National — Co., 170 E. 131st St., Cleve 


, Worcester 6 
Mass. 
Orban Kurt Co., Inc., 42 Exchange Place, 
Jersey Cit N. J. 
Thompson rinder Co., 1500 W. Main St., 
Springfield, Ohio 
Walker, O. S. Co., Inc., Worcester, Mass 


GRINDING MACHINES, Thread 
Cong Corp., 405 Lexington Ave., New York 


N. Y. 
ExGeild | Corp., 1200 Oakman Blvd., Detroit 
Jones & itis Mch. Co., Springfield, Vt. 
Lasse Machine Co. (Centerless), Waynesboro, 


a. 

Orban out - a 42 Exchange Place, Jer- 
it 

Sheffield ¢ Corp., 4 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Brown & wo Mfg. Co., Providence, R. | 

Cincinnati a! one Grinding Mchs., Inc., 
Cincinnati 9 

Cosg oe ne , Ave., New York 

Gallmeyer & Meg red Co., 336 Straight, S.W., 
Grand Rapids 2, Mch 

Gorton Mch. Co., Geo., 1321 Racine St., Ra- 
cine, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Tool Co., Waynesboro, Pa 

Norton Co., 1 New Bond St., “Worcester 6, 


Mass. 

Oliver instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

— Corp. of America, 42-33 Northern 

Long Island City “y 

m Kurt Eo ia 42 Exchange Place, Jer- 
sey City 2, 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 
Cosa Corp., 405 Lexington Ave., New York 17 


DoALL Co., Des Plaines, III. 

Jones & Lamson Mch. éo., Springfield, Vt. 

Metal Carbides Pe Youngstown, Ohio 

Moore Special T | €o., , 740 Union Ave., 
Bridgeport 7, Con onn. 

Norton Co., 1’ New Bond St., Worcester 6, 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Cincinnati opic and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

DoAll Co., 254 N. Laurel Ave. pes Plaines, III. 

Gardner Machine Co., Beloit, 

Macklin Co., Jackson, Mich. 

Metal Carbides Corp., Youngtown, Ohio. 

Navan Products Inc. ¥- N. Sepulveda Blvd, 
Los a. 45 

Norton Co., hy Bond St., Worcester 6, 
Mass. 


GROOVING TOOLS, Internal 


Kennametal, Inc., Latrobe, Penna. 

Simonds Abrasive o — & Fraley Sts., 
—, 35, 

Wesson Co. 336 en Heights Bivd., 
Detroit 26, Nich. 


HAMMERS, Drop—See Forging Hammers 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 


HAMMERS, Power 


Chambersburg Engrg. Co., Chamberie, Pa. 
Edlund Mchry. Co. Div., Cortland, N. 


MACHINERY, April, 1959 








Huge shaft to help make power hum 


This forged generator shaft is a giant that will do a 
giant’s work. At one of the great Northwestern dams 
it will take its place in the hydroelectric plant. 

The big forging weighs 95 tons, is more than 33 ft 
long, and has a 15!5-in. bore throughout its entire 
length. Made of carbon-vanadium steel, it was 
carefully heat-treated to produce the desired me- 
chanical properties. 

Huge shafts like this, and other high-tonnage 
items, are no strangers to the Bethlehem forge and 


machine shops. Yet Bethlehem forged products are 
not always king-size. We are equipped to handle all 
weights and shapes, from the real giants of the 
family to midget drop forgings. 

Call us whenever we can be of service. No matter 
how complex your designs, Bethlehem technicians 
will meet all specifications. When Bethlehem does 
the job, you can be doubly sure of its quality. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
0 cific Coast Be oe 
Bethlehem Pacific Co 


Jucts are sold 
by Be Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 








H 
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From Morton's “HALL OF GIANTS” 


comes this Vertical Boring 
and Turning Machine 


40 ft. High, 27 ft. long, 22 ft. 
wide, weighing approximately 
262,000 tons, it is the largest ma- 
chine ever built by Morton Mfg. 
Co., Muskegon Heights, Mich. 


It is the first of its type in which 
the work remains stationary. 


An elevator is provided to help 
operator change tool heads. 


It is equipped with a Closed 
circuit T.V. 


Four Marvel Synclinal Filters are 
installed to protect the hydraulic 
clamping circuits. 


Photo Courtesy 
Morton Mfg. Co., 
Muskegon Heights, 

Mich. 


Like Morton Mfg. Co., who have relied on Marvel Synclinal Filters (continuously since 1950) to 
protect the hydraulic systems on their “‘giants,’’ well over 800 other Original Equipment Manu- 
facturers are installing Marvel Synclinal Filters as standard equipment on all machinery they 


manufacture, either stati y or bile, utilizing hydraulic and other low pressure circulating 
systems. 





When considering filters for dependable protection 
on your equipment, get the best—Get MARVEL 
SYNCLINAL FILTERS—the ‘‘giants’’ in filtering 
performance. They meet J.1.C. Standards. 


A SIZE FOR EVERY NEED 


Available for either Sump or Line installation in capac- 
ities from 5 to 100 G.P. M. Greater capacities may be 
btai Itipl tallation as described in catalog. 
Choice of mesh sizes range from coarse 30 to fine 200. 


EASY TO CLEAN 


Both Sump type and Line type are easily disassembled, 
thoroughly cleaned and reassembled, on the spot in a 
matter of minutes. Line type may be serviced without 
disturbing pipe connections. 





IMMEDIATE DELIVERY 


Catalogs contain complete engineering data and dimen- 
sional charts making it easy to order a filter for your 
specific requirements and get Immediate Delivery. 


f : ? ? 
SUMP TYPE For further information, write 


2 LINE TYPE 
(Cutaway) wire, phone or use coupon below. 


(Cutaway) 


MEET 
X = & 7227 N. HAMLIN AVE, : 
STANDARDS CHICAGO 45, ILLINOIS 15a 8 8 |e 


Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated: (MY-4) 
[] Catalog ##108—For Hydraulic Oils, Coolants, Lubricants 

(_] Catalog #200—For Fire-resistant Hydraulic Fluids (Aqueous Base) 

[_] Catalog #400—For Fire-resistant Hydraulic Fluids (Synthetic) 

[] Catalog ##301—For Water 


Name 
Company 
Address 
City 
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Erie Foundry Co., 1253 W. 12th St., Erie 
Penna 


na. 
vouw. Co., 5504 Walworth Ave., Cleveland 
2 10. 


HARDNESS TESTERS 


Shore Instrument & Mfg. fy ) Sees Van 
Wyck Exp., Jamaica 35, 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-Heating Equip- 
ment 


HOBS 
Cae Same Co., 1300 Rock St., Rockford, 
i. 


Michigan Tool Co., 7171 E. McNichols Rd. 
Detroit 12, Mich. 

National Twist Drill & Tool Co., Rochster, 
Mich. 

Orban, Kurt *. Inc., 42 Exchange Place, 
Jersey City 2 

Russell, Holbrook z Henderson Inc., 292 Madi- 
son Ave., New York 17, N. ?. 


HOISTS, Air 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
iew York, ¥. 


HOISTS, Electric 


Shepard Niles Crane & Hoist Corp., Montour 
Falls, N 


HONING MACHINES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Micromatic ‘ee eae 8100 Schoolcraft Ave., 
Detroit 38, 

Moline Tool co To2- 120th St., Moline, Il. 

sae ag Hone Corp., 1623 Elreno =. Elkhart, 
n 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


HONING STONES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Micromatic Hone Corp. 8100 Schooicraft Ave., 
Detroit 38, Mich 

Norton Co., 1 New Bond St., Worcester 6. 
Mass. 


HOSE 


American Metal Hose Br. American Brass Co. 
25 Broadway, New York, 7, 

Schrader’s Son, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 

omaes Drill Co., 814 Chestnut St., Rockford, 
il 


Bethlehem Stee! Corp., Bethlehem, Pa. 
Birdsboro Steel Fdry. ‘& Mch. Co., Birdsboro, 


a. 

Bliss, E. he Co., 1375 Raff Rd., E. W. Can- 
ton, 

Burg ‘Tool —_ Mfg. Con. Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Chambersbur Engrg. Co., Chambersburg, Pa. 

Cross Ce, 3250 Bellevue Ave., Detroit 7, Mich. 

Denison Engineering, Div. American Brake Shoe 
Co., a8 Dublin Rd., Columbus 16, Ohio 

Elmes Eng. Div., American Stee! Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohi 

Erie Foundry Co., Erie, Pa 

Hydraulic Press ‘Mfg. Co., “Mount Gilead, Ohio 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

— Drill Head Co., Petrolt 34, Mich. 
Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

—, ydraulics & Mch. Corp., Melrose 

ark Hil. 

a Co., 1569 W. Pierce St., Milwaukee, 


Rockford Mach. Tool Co., 2500 Kishwaukee St., 
Rockford, III 


Sundstrand ‘Mch. Tool Co., 2531 11th St., Rock- 


Verson’ Allstee! Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, til. 
Vickers Incorporated, Div. of 
Corp., 1402 Oakman Blvd., Donen” +." 
Wilson, kK’ R., Inc., 211 Mill St., Arcade, N 
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A special machine job done by a 





Baker A-24-VU Adjustable Spindle Machine with standard 36” round 


STANDARD 


* we - ABs 


ADJUSTABLE SPINDLE 
MACHINE 


An automotive contractor’s production did 
not allow for a special machine to work 
on heavy, hard-to-handle truck transmis- 
sion housings. Conscious also of retooling 
costs, the contractor took his problem to 
the BAKER engineers. 


THE RESULT: This A-24-VU Standard Ad- 
justable Spindle Machine, with a few 
special adaptations. Only accessories 
added: slip plate, bushing plate and 
transfer, including pallet. 


The work piece is held on a pallet which 
transfers it from prior operations where 
the top flange of the housing is completely 
machined. The BAKER drills 2 sets of bolt 
circle holes on the top flange and 1 set at 
the housing bottom. A bushing plate, sup- 
ported on the slip spindle plate, guides the 
drills and targets into bushings on the 
pallet for positive location. 


Using this BAKER Standard, the contractor 
saved special machine costs, gained the 
high production needed and found it 
simple to take the BAKER out of the trans- 
fer line and use it for other drilling and 
tapping operations. 


For the complete story on how Baker 
Standard Adjustable Spindle Machines can 


universal head and standard slip plate bored for 46 spindles. salve your special production probleme, 


THIS IS REAL 


Hab 


STANDARD AND SPECIAL DRILLING 


MACHINERY, April, 1959 


write Baker Brothers, Inc., 1000 Post 
Street, Dept. MH-459, Toledo 10, Ohio. 


NOW...COMPLETELY INTERCHANGEABLE 





TO FIT 3 SIZES 


VERTICAL 


MACHINES 








; oa 
oe Ne 
* 

pe) ; 


AND TAPPING MACHINES 





{ 21 9 ADJUSTABLE SPINDLE HEADS | TO FIT 3 SIZES 


y hy Medea ed ee \ HORIZONTAL 


3. TYPES STANDARD TABLES MACHINES 


SR Se 
BY 
ee an 
die. cotta ie, 


© COMPRESSION MOLDING MACHINES ¢ AUTOMATIC BAR MACHINES 
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YODER 


Rotary Slitters 
Product dependability— 
integrity of manufacture 
—engineering for specific 
production needs have all 
contributed to establish 
Yoder equipment as the 
industry standard of excel- 
lence. Since 1909 Yoder- 
built machinery, including 
Pipe and Tube Mills, Roll 
Forming Equipment and 
Rotary Slitters, have earned 
world-wide customer satis- 
faction and recognition. 


Profit from Yoder’s years 
of engineering and service 
experience. Send today for 


a ; 

4 the illustrated Yoder 
= Slitter Book. 

at 

Pes 


; THE YODER COMPANY 
4 5504 Walworth Ave., Cleveland 2, Ohio 





























vd 


i reebbets 






































































































































ROTARY SLITTING LINES 


PIPE AND TUBE MILLS 


ferrous or non-ferrous 


COLD ROLL FORMING MACHINES 
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—- POWER UNITS OR TOOL 


Barnes ae Go. ore yo; Rockford 3, Ill. 

Barnes, W. F. & John Co., 201 S. Waterford 

St., Rockford, HH. 

Denison, re ineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Elmas Eng. Div., American Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohio. 

Ex- ‘Geilo. Corp., 1200 ‘Oakman Bivd., Detroit 


Mich. 

Hatton Special Machinery Co., 287 Home- 
stead Ave., Hartford 12, Con 

Hydraulic Press Mfg. Co., ‘Mount Gilead, Ohio 

Lamb, F. Joseph Co, 5663 E. Nine Mile Rd., 
Detroit 34. Mich 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 

Michigan Drill Head Co., Detroit 34, Mich. 

a Co., 1569 W. Pierce 3... ‘Milwaukee, 


Vickers Incorporated, Div. of $ 


rry Rand Cor- 
poration, 1402 Oakman Blvd. 


, Detroit, Mich. 


INDEXING and SPACING a 
Brown & Sharpe Mfg. Co., Providence 
nc., 


Eisler Engrg. Co., 4750 South 13th "ee, 
Newark a 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
yn ’ 


Herings Bros., Inc., 1420 College Ave., El- 


N. Y. 
Hartford Special Mechingry Co., 287 Home- 
stead Ave., Hartford, 
Kearney & & Tracker Corp., ¢ 6784 W. National, 
Milwaukee 14 
Opto-Metrie, Tools, ine. 137 Varick St., New 


Sundstrand Mch. Tool Co., 2531 11th St., Rock- 
ford, Ill. 


Van Norman Machine Co., 3640 Main St., 


Springfield 7, Mass. 


INDICATOR BASES, Magnetic 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, R. 
DoALL Co., Des Plaines, i. 


Orban, Kurt _ Inc., 42 Exchange Place, 
Jersey “Y 3 
Starrett, Co., ‘Athol, Mass. 


INDICATORS, Dial 


Ames, B. C., Waltham 54, Mass. 
Brown & Sharpe Fon. Providence, R. | 
Cont Co., 254 N. Laurel Ave., SY Plaines, 


neice Products Corp., 1144 Eddy St., Provi- 
dence R. 
National ‘utomatic Tool Co., S. 7th - N. Sts., 


Richmond, In 
Starrett, The L. S. Co., Athol, Mass. 


INDICATORS, Speed 
Brown & Sharpe Mfg. Co.. Providence, 1 


Buhr Machine Tool Co., 839 Greene St. a 
Arbor, Mich. 
Starrett The L. S., Co., Athol, Mass. 
INDICATORS, bo ag 
Brown & Sharpe Co., Providence, R. |. 
1144 Eddy St., Provi- 


Federal Products =.“ 
dence | 1. 

National Automatic Tool Co., S. 7th & N. Sts.. 
Richmond, Ind. 

= an Ce, Inc., 42 Exchange Place, Jer- 


Starrett, ae ie 3. “Co., Athol, Mass. 


INDUCTION HEATING EQUIPMENT 


Cingenett salting & Grinding Mches., 
1 Marburg Ave., Cincinnati 9, Ohio 
Lepel Hi ie" Frequency ‘Laboratories, Inc., Wood- 


odan. Kurt on 
sey Ci ity 2, N. 


Inc., 


a 42 Exchange Place, Jer- 


INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead 

Logansport Mch. Co., Inc., Li jansport, in 

Oilgear Co., 1560 W. Pierce 
is. 


JACKS, Planer—See Set-up Equipment 
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t. Milwaukee 4, 


JIG BORERS 

American Sip Corp., 100 E. 42nd St., New 
ork 17, N. Y. 

Cosa Corp., 405 Lexington Ave., New York 


DeVlieg Machine ¢ Co., Fair St., Royal Oak, Mich. 
Fosdick Meh. Tool Co., 1636 Blue Rock, Cin. 


cinnati 23, Onn 
Moore Special Too! Co., Inc., 740 Union Ave., 
— men oy ine., 42 Exchange Place, Jer- 


Bridgeport, Con 
Scherr, or ce, yt 200 Lafayette St., 
New York 42, N Y. — 


JIGS AND FIXTURES 
Bath.‘ Cyril Co., Aurora & Solon Road, Solon, 


Cohenbus Die Tool & men. Co., 955 Cleve- 
land Ave., Columbus, Ohi 

Hartford Special Rouv. Ce. 287 Homestead 
Ave., Hartford, Con 

Ingersoll Milling ‘Mche. “Co., 2442 Douglas St., 


ockford, Ill. 

Metal Carbides Corp., ounes ee" 12, Ohio 

Sheffield Corp., 721 Sorina id St., Dayton 1, 
Ohio 

KEYSEATERS 

Baker Bree, it. Station F, P. O. Box 101, 
a 

Bliss, Ww. One 

mitts & rn Merrill, rt 56 Water St., Saginaw, 

Orban, Kurt , te., 42 Exchange Place, 


Jersey City 2 NLS 


KNURLING TOOLS 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., icago 46, Ill. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Reed Rolled steed Die Co., P. O. Box 350, 


Worcester At 
rey * cc. 400 Vulcan St., Buffalo 


LAPPING MACHINES 


Cincinnati Milling & Grinding Mches., Inc., 
a Marburg Ave., Cincinnati 9, Ohio 
Coss Corp., 405 Lexington Ave., New York 17, 


Crane Packing Co., 6400 Oakton St., Morton 
wa Bivd., Detroit 
Gleason, Works, 1000 University Ave., Roches- 
Micromatic Hone Gorn. 8100 Schoolcraft Ave., 


Detroit a 
Norton Co., 1 New _ St., Worcester 6, Mass 


Ann 


LATHE ATTACHMENTS 
Buhr Machine Tool Co., 839 Greene St., 
Arbor, Mich. 
Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chica Wi. 
Gisholt Machine Co., 1245 E. Washington Ave.. 
adison 10, \ 
Hardinge Bros., inc., 1420 College Ave., El- 
mira, N. 
Jones & Lamson Mch. Co., 512 Clinton St., 
 .. pringticid, Vt 
Tool Co. , Sateen and 
re Rds., Fan Ae 18, 
odge & Shipley: Co., 3055 a Ave., Cin- 
cinnati 25, Ohio 
Mch. Co. Inc., 4258 N. Knox Ave.. 
Chicago 41, Ill 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


Consolidgted, Mch. Tool Div., 
m Co., Inc., Rochester 10, 
Hamilton biv., "‘Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 
Monarch Mch. Tool Co., Oak St., Sidney, Ohio 


Farrel-Birming- 


Orban, Kurt % Inc., 42 Exchange Place, 
Jersey City 2 J. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, 


LATHES, Bench 
ee gO Bros., Inc., 1420 College Ave., El- 


LeBiond, <7 K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18 Ohio. 

Sheldon Mch. Co. Inc., 4240-4258 N. Knox 
Ave., Chicago 4}, 
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How 


ONE OF THREE, this Denison 4-ton hydraulic Multipress is 


eo} 3 BR-yed 


equipped with 6-station automatic index table to assemble both 


halves of lamination stacks of small electric motors. 


MULTIPRESS ; 
cuts costs of ge ig 
ASSEMBLY 


Savings with DENISON Multipress justify MAPI 
replacement recommendations at BARBER-COLMAN 


... line of 3 new hydraulic presses simplifies and 
speeds small motor assemblies 


Installed upon recommendation of a MAPI replacement analysis, three 
Denison hydraulic Multipresses are today meeting predicted cost reductions 
in assembly operations at Barber-Colman Company, Rockford, Illinois. 

Operating in a line and connected by conveyor belts, these three hydrau- 
lic presses handle—on a semi-automatic basis—such operations as bending, 
staking, aligning, compressing, riveting and stamping in the production 
and assembly of small electric motors. 

In addition to more efficient handling of production functions, the quality 
of output is more uniform because exact pressure is duplicated on each 
stroke of the hydraulic ram. 

Savings in cost and uniform production like this can be duplicated in 
your shop today. A cost reduction study by a Denison Specialist in press 
work can show you how. Write today for a descriptive catalog on the 
complete Multipress line. 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1152 Dublin Road «¢ Columbus 16, Ohio 


Denison Stocking Branch Offices: LOS ANGELES «+ HOUSTON 
CHICAGO « DETROIT + ATLANTA « NEWARK « CLEVELAND 


For more data 


CLOSE-UP 

of Barber-Colman’s 

low-cost, precision - 

made, AC non-geared motor... 
assembled by Denison Multipresses. 


HYDRAULIC PRESSES + PUMPS + MOTORS + CONTROLS 


DENISON 
tn Ob ica 


Denison, Denison HydrOl!Lics, and Multipress are 
registered trademarks of Denison Eng. Div., ABSCO 
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for longer life 


oil leakage 


specify NARDA 
Piston Accumulators 


FEATURING: 


Self-balancing 

piston 

Triple “O” ring seal— 

all three active 

Auto-relieving piston 

End caps provide dashpot action and use same 
seals as piston, thus requiring only one seal 
size for spare parts. 


¢ Auxiliary power 

¢ Surge dampener 

¢ Emergency power 

¢ Leakage compensator 

* Pressure transfer barrier 


THREE MOST POPULAR SIZES: 


One quart, one-half gallon and one gallon, 13”, 
18%” and 2842” long, respectively. All 4%4” 
diameter. (Larger sizes: 242, 5, 10 gallons; all 
85” diameter.) 

Standard temperature range: —40° to +200° F. 
Seals also available for fuels and special fluids 
as well as for temperatures to 400° F 

For more information about these new Narda 
Accumulators, as well as other models now in 
development, write to us at Dept. M-2 


Some distributorships in Western and 
Southern states still open. 


*Patent applied for 


hydraulics 
‘ , ‘ 
the Hal’ la corporation 
HERRICKS ROAD, MINEOLA, N.Y 
Subsidiary of The Narda Microwave Corp 





LATHES, Car Wheel 


Bullard Co., Bridgeport 6, Con 

Consolidated ne Tool Div, 
Rochester 10. Y 

Hamilton Div., Boldwin- Lima-Hamilton Corp., 
Hamilton, Ohio 


” Blossom Road, 


LATHES, Copying, 
Lathes, Duplicating 


Duplicating — See 


LATHES, Crankshaft 


Consolidated Mch. Tool aie Rochester, N. Y. 
CeBlond, R. K., Mch. Too! €o., Madison and 
Edwards Rds., Cincinnati 18 Ohio 
Snyder Tool & “Engrg. Co., S400" E. Lafayette, 
troit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Hil. 


LATHES, Double-End 


Cleveland Automotic Machine Co., 4932 
Beech St., Fansinnett 12, Ohio 

Consolidated M Tool Corp., Rochester, N. Y. 
LeBlond, R. K Neh. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohi 

Snyder Tool & ‘Engrg. Co., 3400 4 Lafayette, 

troit 7, Mich. 

Sundstrand Mch. Tool Co., 2351 Ith St., 

Rockford, Ill. 


LATHES, Duplicating 


Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 
Monarch Machine Tool Co., 27 Oak St., Sidney 


Ohio 
Sidney Machine Tool Co., Sidney, Ohio 


LATHES, Engine, Manufacturing 


American Tool Works Co., Pearl and Eggies- 
ton Aves., Cincinnati, Ohio 
Buhr Machine Tool Co., 839 Greene St., Ann 


Arbor, Mich. 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 
Consoridated mach, yoo! Div., Blossom Road, 
Rochester 10, 
oe a ng | aes Colman Co., Rock- 
ord 4 

LeBlond, R. K., Mch. Tool Co., 
Edwards Rds., Cincinnati 18, Oh 

Lodge & Shipley Co., 3055 Calarain Ave., Cin- 
cinnati 25, Ohio 

Monarch Machine Tool Co., 27 Oak St., Sid- 
ney, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. 

rr Machine Tool Co., 2500 Kishwaukee 

Rockford, 


Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 


eee and 


LATHES, Engine, Toolroom 


American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Cincinnati Lathe . ant Co., 3207 Disney St., 
Cincinnati 9. 

Clearing Div., of U. %. ‘1 ie Inc., 6499 W. 
65th St., Chicago 38, 

Hardinge Bros. Inc., 1420 College Ave., El- 
mira, N. Y. 

Hendey aes Div., Barber Colman Co., Rock- 
ord 


LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerai Ave., Cin- 
cinnati 25, Ohio 

Logan Engineering Co., 

hicago 30, Ill. 

Monarch Machine Tool Co., 
ney, Ohio 

Orban Kurt —. 
sey City 


4901 Lawrence Ave. 
27 Oak St., Sid- 


Inc., 42 Exchange Place, Jer- 

Rockford #8. “Tool Co., 2500 Kishwaukee 
St., Rockford, III. 

Sheldon Mch. Co. ne. 4240-4258 N. Knox 
Ave., Chicaao 41 


LATHES, Gap 


Cincinnati Lathe & Tool Co., 3207 Disney St.. 
Cincinnati 9 Ohio 

Clearing Div., of U. prgeteten, Inc., 6499 W. 
65th St., Chicago ia, 

Gishoit Machine Co., ses, E. Washington Ave., 
Madison 10, Wis. 

LeBiond, R K., Mch. Tool Co., 
my Rds., Cincinnati 18, Ohi 
odge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, 


oon and 


LATHES, Hollow Spindle 


LeBlond, R. K., Mch. Tool Co. Sateen and 
Edwards Rds., Cincinnati 18, 
& Shipley. 0-. 3055 Gaiavain Ave., Cin- 
cinnati 25, 
South Bend Lsthe Works Inc., 
son St Bend, Ind 


425 E. Madi- 
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LATHES, Roll 


American Tool Works Co., Pearl and Eggleston 
Aves., Se wy ~ Ohio 

Bliss, E. , Co., Canton, Ohio 

emmiien Div., Baidwin-Lima-Hamilton Corp., 
Hamilton. Ohio 

LeBlond, R. K., Mch. Tool Co., : ee and 
Edwards Rds., Cincinnati 18, Oh 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt Cn, Inc., 42 Exchange Place, 
Jersey City, 2, N. J. 


LATHES, Speed, Second-operation 
Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis 


ts. 

Hardinge 6Bros., Inc., 1420 College Ave., El- 
mira, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt §°,, nae 42 Exchange Place, 
Jersey City 2 

Sheldon Mch. — 4258 N. Knox Ave., Chi- 
cago 41. lil. 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


LATHES, Spinning 


Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Coss Corp., 405 Lexington Ave., New York 17. 


a2 
Lodge & Shiple Lo, The, Cincinnati 25, Ohio 
Orban, Kurt inc., ‘42 Exchange Place, 
Jersey City 2 oN. 


LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 
Bullard Co., ona ort 2, Conn. 
Cosa es ‘e [onnaton Ave., New York 


N. 
Gisholt ie Co., 1245 E. Washington Ave.., 
Madison 10, Wis. 


Jones & Laseen Mch. Co., 512 Clinton St., 
Springfield, V 
King Machine Teo! Div., American Steel Found- 
reis, 1150 Tennessee Ave., Cincinnati 29, 
hio 
National Acme Co., 170 E. 131st St., Cleveland 
hio 


New Britain Mch. Co., 


New Britain-Gridley 
Div., New Britain, Conn. 


LATHES, Turret, Ram Type Saddle Type 


Bardons & Oliver, a 1133 W. Ninth St., 
Cleveland 13, Oh 

Bullard Co., Bridgeport 2, Conn. 

Cosa Corp., 405 Lexington Ave., New York 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Hardinge Brothers, Inc., 1420 College Ave 
Elmira, N. Y. 

Jones & Lamson Mch. Co., 512 Clinton St. 
Springfield, Vt. 

New Britain Mch. Co., New Britain-Gridley Div. 
New Britain, Conn. 

Sheldon Mach. Co. Inc., 4258 N. Knox Ave., 
Chicago 41, Ill. 


Warner & Swasey Co., 5701 Carnegie Ave. 
Cleveland 3, Ohio 


LATHES, Turret, 


Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 
Brown & snares sat Co., 235 Promenade St 


ore | I. 
Starrett, be Athol, Mass. 
LEAD SCREWS & SPLINES, Ball Bearing 


Saginaw Steering Gear Div., General Motors 
Corp., Saginaw, Mich. 


LEVELS 
Starrett, The L. S., Co., Athol, Mass 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILS and GREASES 
Citigs service Oil Co., 70 Pine St., New York, 


an... ec. F..& Ceo., 
Philadelphia 33, Penna. 


(Continued on page 286) 


303 W. Lehigh Ave., 
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PRECISION DROP FORGINGS 


ARE PRODUCED 
CONTINUOUSLY AND 


AUTOMATICALLY 








TODAY new principles, not unlike those which have 
revolutionized other segments of industry, have been 
applied by Chambersburg engineers to the forging 
process. The result is an entirely new concept of that 
process, pointing the way to greater productivity, re- 
ohb Kein toyel- Beem PbebaMelel-1MUBeDE oy wecbin ime) M@ebuclolbleim-belem-K-s-1pb uber 
safer, cleaner working conditions. ®@ Automatic forging 
equipment, designed and built by Chambersburg, is at 
work today in a number of shops. @ Motion picture 
studies of these installations are available for individual 
executive or group showings. @ Let us assist you in 
your forging plans for tomorrow. A conference may 
be arranged through the Chambersburg representative 
in your area, or, if you wish, write or phone us at 
O}eE-Weekel-pu-joltbucmee pelos bek-1-) a belo al Ole mmm O2et-beelel-pu-lo))busame at: 


ae 
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sneii Ov Cc., 50 W. SOth St., New York, N. Yr. 

Stondard Oi! To. (indiana), 910 $. Michigan, 
Chicago, Ill. 

Texas Co., 135 E. 42nd St., 


LUBRICATING SYSTEMS 

Gits Bros. Mtg. Co., 1846 S. Kilbourn Ave.. 
Chicago 23, Ill. 

Madison-Kipp Corp., Madison, Wis. 


MACHINERY, Used and Rebuilt 

Eastern pacer. Ce., 1000 Tennessee Ave., Cin- 
cinnati 

Miles vt Co., 2025 E. Genessee Ave., Sagi- 
naw, Mich. 

——- & Mesrywaatner, Mowe. Co., 888 E. 70th 

Cleveland 3 
Von “Keuren Co., atten 72, Mass. 


MACHINISTS’ SMALL TOOLS 
Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, R. |. 
& Tool be 637-697 North- 


New York, N. Y. 


Niagora Mch. 
land Ave. Suffalo 11, N. 


Starrett, The L. S., Co., Athol, Mass. 

Van Keuren Co., 176 Waltham / 
72, Mass. 

Williams, J. H. & Co., 400 Vulcan St., 
i eA 


Watertown 


Buffalo 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 
Gorton Mch. Co., 1321 Racine St., Racine Wis. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 
Coss Corp. 405 Lexington Ave., 


Orban, Kurt 5° 
Jersey City 2 
Shettiei Corp., M51 

1, Ohio 
Van Keuren Co., 
72, Mass. 


New York 17, 
ine., 42 Exchange Place. 
” Springfield St., Dayton 


176 Waltham St., Watertown 





bw 


MAGNETIC 
CHUCKS 


Working Surface 


5%” x 13”. .$ 80.00 
612” x 18’. .$100.00 
8” x 24”...$213.50 
10%” x 37” .$375.00 





RECTIFIERS 


A.C. «nput 110 volts, 0. C. out- 
put i10 yom P-1 

tw ee $57.88 
fhock 10 amps. $68.75 
P.3 for 8 « 24" 

10%" « 37" chuck 
DEMAGNETIZING ROUND 
SWITCHES 

For ad 

mo I Stee TYPE 
$27.00 


3%,” opening 


$27.50 


chuck 08 ‘ones 
Ly gk. $87.50 
ses 


Field discharge 


type for f° LF 4 
and 10 ad 








GRIP 
WORK TIGHTLY 
for Wet or Dry 
Grinding 


Guaranteed Waterproof 
Connections for either 110 or 
220 v. D.C. 


DEMAGNETIZERS 


Instantly demagnetize tools or production 
parts. No moving parts. 110 v., 60 cy. A.C. 


PLATE TYPE 


MODEL B-2 


7%" x 12%" x 6%" 
Ship. Wt. 55 Ibs. 





$78.00 


MODEL J-1 


T¥%4" x 7%" x 654" 


Ship. Wt. 35 Ibs. $54.00 


See Your Dealer or Order Direct, Giving Dealer's Name 


Send for a catalog giving prices and specifications on these quality, low-cost L-W Products 


mn 


For more data, 


© So. ST. CLAIR ST. 
TOLEDO 4, OHIO 
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MEASURING WIRES—Thread, Spline, 
Sheffield Corp., Dayton 1, 
Threadwell Tap & Die Co., 
field, Mass 
Van Keuren Co., 
, Mass. 


MICROMETER a 

Brown & ae . Co., 235 Promenade St. 
Providence 

DoALL Co. Des Plaines, i. 

Starrett, The L , Co., Athol, Mass. 


MICROMETERS, Outside, Inside, Depth 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, 

Coit Co., 254 N. Laurel Ave., Des Plaines, 

suleie, Geores Co. Inc., 200 Lafayette St.. 
New York 2,N 

Starrett, The L. N oA Athol, Ss. 


Van Keuren Co., 176 Waltham ‘x 
72, Mass. 


MICROSCOPES, Toolmakers’ 


Bausch & Lamb Optical Cen. Rochester, N. Y 
DoALL Co., Des Plaines, II! 
137 Varick St., 


Opto Metric Tools, Inc., 
> * George Co. ne. 200 Lafayette St., 


Ohio 
16 Arch St., 
176 Waltham St., 


Green- 


Watertown 


Watertown 


New 


Scherr 
New York 12, N 


MILLING MACHINE ATTACHMENTS 


6riugeport Mcnes., Inc., 500 Lindley St., Bridge 
port 6, Conn 

Brown & Sharpe RG Providence, R. |. 

Cincinnati = Millin Grinding Mches, Inc 


4701 Marburg Cincinnati 9, Ohio 

G & L ana Hypro Div. Giddings & Lewis Mch 
Tool Co., Fond du Lac, Wis 

Gorton, George Mch. Co. lito W. 13th St 
Racine, Wis. 

Greaves Mch. Test Div., 2011 Eastern Ave.. 
Cincinnati 2, Ohio 

Hardinge Bros., Inc., 1420 College Ave., E!- 
mira, N. Y. 

Kearney & Trecker Corp., 6784 W. National. 
eee agg ay A 14, is. 

Nichols, W. H. Co., Waltham 54, Mass. 

Sheldon Mch. Co., Inc., 4258 N. 
Chicago 41, Ill. 

Van Norman Machine Co., 
Springfield 7, Mass 

MILLING MACHINES, Automatic 

Buhr Machine Tool Co., 839 Greene St., Ann 

Arbor, Mich. 

Cincinnati Milling Machine Co., 


Knox Ave. 
3640 Main St 


Cincinnati 


io 
Consolidated Machine Tool Corp., Rocheste 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich 

In ersoll Milling Mche. Co., 2442 Douglas St.. 
ockford 
ones & Lamson Mch. Co., 160 Clinton St.. 
Springfield, 

Lamb, py Co., 5663 E. Nine Mile Rd. 
Detroit 34, Mich 

Nichols, W. H. Co., Waltham 54. Ma 

Olivetti Corp. of America, Re: 33 Kerthom 
Bivd., Long Island City 1 , # 

ae ™. 4 Whitney Co., Inc., Nest Hartford, 

a Mch. Tool Co., 2531 11th St., 
Rockford, III 

U. S. Tool Co., Inc., 255 North 18th St.. 
Ampere, E. Orange, N. J. 

MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & Sharpe Mfa. Co.. 235 Promenade St 
Providence |, 
Cincinnati Milling & Grinding Mches., Inc 
470 Marburg Ave., Cincinnati 9, Oho 
Consolidated Mch. Tool Div., Blossom Roa: 
Rochester 10, N. Y 

Espen-Lucas Mch. Wrks., 
Ave., Philadelphia, Pa 

Ingersoll Milling Mche. Co., 
ockford, Ill. 

Kearney & Trecker Corp. 
Milwaukee 14, Wis 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Nichols, W. H. Co.. Waitham 54. Mass 

Olivetti Corp. of America, xg a Northern 


Bivd., Long Isiand City 1, 
Sundstrand Mch. Too! Co., “sii 
255 North 


Front St., and Girare 
2442 Douglas St., 


6784 W. Nationa: 


lith St. 
18th St 
3640 Main St 


Rockford, Ill. 
U. S. Tool Co., Inc 
Ampere, E. Orange, N 
Van Norman Machine Co.. 
Springfield 7, Mass 


MILLING MACHINES. Bench, Hand 


Hardinge Ouse. Inc., 1420 College Ave., 
mira 


Nichols, W. ‘A. Co., Waitham 54, Mass 


MILLING MACHINES, Circular, 
Continuous 
Consolidated Mch. Tool Corp., Rochester, N. Y. 


Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 
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“Flexible Automation’ 


WITH BARDONS & OLIVER CUTTING-OFF LATHES 
at Falls Steel Tube & Manufacturing Co., Newton Falls, Ohio 


At Falls Steel Tube & Mfg. Co., manufacturers of exhaust pipes, tail pipes, and similar automo- 
tive tubular parts, the output of two electric weld tube mills is automatically transferred to three 
Bardons & Oliver loading tables. The tubing is then fed into three Bardons & Oliver Cutting-Off 
Lathes and automatically cut off in any required 

length from 6 inches to 10 feet. The cutoff lengths are 

automatically unloaded into tote trucks. Besides wide 

variance in length, tubing diameters vary from !4 

to 3 inches and wall thickness from 14 to 20 gauge. 


Victor Beltram, Chief Engineer, reports labor re- 
duced by 75% and cutoff capacity increased by 50% 
with the Bardons & Oliver installation. Previously, 
cutoff operations were performed on circular sawing 
machines. The cutting-off lathes produce square ends 
and smooth finishes which have greatly facilitated 
secondary operations. The increased cutoff capacity 
has allowed greater utilization of all plant facilities. 
The complete Bardons & Oliver installation has paid 
for itself in less than three years. 


If you cut off spacers, bushings, nipples, couplings, 
rollers, similar tubular products, or solid bar stock, 
we suggest you explore the profit possibility offered 
by these versatile machines. Bardons & Oliver man- 
ufactures a complete line of Cutting-Off Lathes ran- 
ging in collet capacity from 2 to 16 inches. 


BARDONS ¢& OLIVER 


BARDONS & OLIVER, INC., 1135 WEST 9th ST., CLEVELAND 13, OHIO 


Manufacturers of Turret Lathes and Cutting-—-Off Lathes 
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Espen-Lucas Mch. works. Front St. and Girard 
Ave., Philadeiphia, 

Ingersoll Milling Mche. <M 2442 Douglas St., 
penser’, Hh. 

Nichols, W. H. Co., Waltham 54 

Olivetti Corp. of y= +e» fe. sot Northern 
Bivd., Te ane  * 

Snyder Tool & Engrg 5400 * E. Lafayette, 

troit 7, Mich. 

Sundstrand ich. Tool Co., 2351 ith St 

Rockford, |! 


MILLING MACHINES, Die Sinking, 
Duplicating, Protiling 

Bridgeport Mches., HE. S00 Lindley Si. 
Bridgeport 6, Con 

Cincinnati Milling ‘fy Grinding ‘a ter Inc., 
4701 nore Ave., Cincinnati 9, Ohio 

Clearing Div., U. S. industries, Inc., 6499 W 
65th St., Chicago 38, 

Consolicated men Toot a 
Rochester | 

Come © Corp., 408 Lexington Ave., New York 17, 


ExiCell-0 Corp., 1200 Oakman Bivd., Detroit 
Mich 


G & L and “Hypro Div., Seine & Lewis Mch 
Tool Co., Fond du ‘ac, 

Gorton, George Fd: 1 Co., 1110 W. 13th 
St., Racine, Wis 


Blossom Road, 


Kearney & Trecker Corp., 6784 W. National, 
fgg 14, Wis. 

Nichols, H. €o., Waltham 54, 

Russell, , Hoibrook 4 rronapreen. | inc., Moo Madi- 
son New York 17 

quperend’ Mch, Tool én 3531 11th St., 
Rockford, 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 

Brown & ag Mfg. So. Erovtdenes, R. |. 

Bullard Co. ridgeport Conn. 

Cincinnati Milling & Ctinding Mches. 
4701 Fo sigge Ave., Cincinnati 9, Stic” 

Coe. OW U.S. Industries, Inc., 6499 W 
65th “Chleaae 38, 

Comp Core’ 405 al Tg “Ave., New York 17, 


em. Mch., Co., 1110 W. 13th St., 


Racine, Wis. 

Greaves Machine Tool Div., 2009 Eastern 
Ave., Cincinnati, Ohio 

Hardinge | Orgs. Inc., 1420 College Ave., E!- 
mira 

Ingersoll Mailting Mche. Co., 2442 Douglas St., 
ockford, Ili. 

Kearney & Meg 4 corn. 6784 W. National, 
Milwaukee 

Nichols, W. 7 1 ay Waltham 54, 

Sheldon Machine Co., Inc., 4240- “oes N. Knox 
Ave. Chicane 4! th 





JD TUNGSTEN 
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ls QUALITY to yu, dat 
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MILLING MACHINES, Knee Type Rise 
and Fall 

Crees —! & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Co Corp. 405 Lexington Ave., New York 17, 


Nichols, W. H. Co., Waltham 54, Mass. 
Orban, Kurt Co., 42 Exchange Place, Jer 
y City, N. J. 


MILLING MACHINES, Knee Type Ram 


Brown & shee Mfg. Co., 235 Promenade St. 
Providence |, R. |. 
— Mch. €o., 1321 Racine St., 


Kearney & Me ag Corp., 6784 W. National, 


Milwaukee 14 
Van Norman Rechine Co., 3640 Main St 


Springfield 7, Mass. 


Racine 


MILLING MACHINES, Knee Type Turret 


om Mch. Co., 1321 Racine St., Racine, 
is. 


MILLING MACHINES, Knee Type, 
Vertical 

Bridgeport Mches., Inc., 500 Lindley St 
Bridgeport 6, Conn. 

Brown & Sharpe ee Co., Providence, R. 
Cincinnati Milling Grinding Mches., Inc 
4701 Marburg Ave., Cincinnati 9, Ohio 
Clearing Div., of U. S. eeaivine, Inc., 6499 W 

62th St., Chicago 38, 
Cosa Corp., 450 Raion “Ave., New York 17 
N. Y 


Gorton, George, Mch. Co., 1110 W. 13th St. 
Racine, Wis. 

Kearney ‘& rates Corp., 6784 W. National 
ret 14, Wis 

Nichols, W. Co., Waltham 54, Mass. 

—, Kurt ~ Inc., 42 Exchange Place, Jer- 


y City 2, N. 
Russell, Holbrook & Henderson, ante, 292 Madi- 
son ‘Ave., New York 17, N 


MILLING MACHINES, Planer Type 
Berthiez, Charlies, 5 Rue Montalivet, Paris, 


Consolidated gs Sa Div., 
Rochester 10, 

Espen-Lucas Monn Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

G & L and Hypro Div., Giddings & Lewis Mch 
Tool Co., Fond du Lac, Wis. 

Gray, G. A., Co., Woodburn Ave. and Penn 
R.R., Evansten, Cincinnati, Ohio 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Ingersoll Milling Mche. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Me rg <P. 6784 W. Nationa! 
Milwaukee 14, 

aay Co., M a * 42 Exchange Place, Jer- 


sey City 2, N: 
Sundstrand Mch. Tool Co., 2531 lith St 
Rockford, Ill. 


Blossom Road. 


MILLING MACHINES, Spar 
Cincinnati Milling & Grinding eras, 

4701 Marburg Ave., Cincinnati Shia” 
Cos Corp., 405 Lexington Ave., New York 17, 


G& A and lypro Div., Ondine & Lewis Mch 
Tool Co., Fond du Lac, 

Hamilton Div., Baldwin- Lime: Hamilton Corp., 
Hamilton, Ohio 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Sundstrand Mch. Tout Co., 2531 ith St. 
Rockford, Ill. 


MOLDING MACHINES, Plastic 
Baker Brothers Inc., 1000 Post Ave., Toledo 


a io 

on Eng. Div., American Steel nee. 
1150 Tennessee Ave., Cincinnati 29, Ohi 

Felons Gear Shaper Co., 78 River St., ovine 
ie 


Hydrocilic _—_ Mfg. Co., Mount Gilead, Ohic 


MOTORS, Air 
Ingersoll-Rand Co., Phillipsburg, N. J. 
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HORIZONTAL BORING & FACING AND 


HORIZONTAL & VERTICAL MILLING MACHINE 


OFFERS ALL THESE FEATURES: 


HORIZONTAL BORING & FACING HORIZONTAL MILLING WITH UNIVERSAL ALL-ANGLE FACE AUTOMATIC FACING AT ANY 
OVERARM MILLING ANGLE 
using the ‘D'Andrea’ Facing 
Universal head swivels on a Fe Attachment (extra) 
' eg. 
Detachable facing head 1734 in. dia. as. arher Cag adleg 


Arbors supplied Maximum height spindle nose to table 
To face and edge up to 25 in. dia. 1% in. and 1/2 in. dia 7 in. 


: Maximum facing dia. 12 in. 
Facing head speeds 35 to 185 r.p.m. Spindle speeds 35 to 1,200 r.p.m. Depth of throat 14 in. 


i 3% j y, Maximum traverse to slide 2 in. 
Spindle speeds 35 to 1200 r.p.m. Sin of able 505G Ie. x SHY Ie. Taper in spindle nose 40 N.S. 
Longitudinal traverse 51 in. Fine auto feed per rev. 0.0025 in 
Bore of spindle No. 5 Morse Spindle speeds 35 to 1200 r.p.m. ; 
: Table cross traverse 32 in Coarse auto feed per rev. 0.0075 in 
Traverse of spindle 24 in. Max distance spindle to table 35 in. 


‘ Max. depth of cut % in. 
Distance facing head to outer bearing 12 feeds in all directions ; 
1 in. 3g in. to 14 in. per min Max. boring depth 7 in. 


Nitrided alloy steel spindl 
wy ™ os —_" in. dia. Max. Cutter dia. 12 in. 


Size of attachment normally fitted: 


VEE-FLAT SLIDEWAY BED, Built-in coolant tank. 91 1/2” spindle to stay 


HEAVY TABLE with suds channel surround 39 3/8” x 34” 
ALL-ANGLE UNIVERSAL MILLING HEAD. No. 40 N.S. Spindle 








UNITED STATES INQUIRIES TO: 
| Sole Agents: 


HERBERT WIDDOWSON & SONS LIMITED 
WEST COAST MACHINERY CO. INC. 2707 FIRST AVENUE SO. SEATTLE, WASH. 
Canal Street Works, 


Nottingham, England 
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MOTORS, Electric 


Lincoln Electric Co., Cleveland 17, Ohio 


MOTORS, Hydraulic 
Barnes J. S., Corp., Rockford, Ill. 

Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 

32, Mich. 
Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 
Crease Co., 1569 . Pierce St., Milwaukee, 
is. 
Sundstrand Mch. Tool Co., 2531 Iith St., 
Rockford, iil. 
Vickers, Inc., Detroit 32, Mich. 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MULTIPLE-STATION MACHINES, Dial 
Type 


Baker Brothers inc., 1000 Post Ave., Toledo 
10, Ohio 


Barnes Drill Co., 814 Chestnut St., Rockford 
| 


Baush Mch. Too! Co., 15 Wason Ave., Spring- 
field, Mass. 
Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 


conn. 
Buhr ogg 31H 4 Tool Co., 839 Greene St., Ann 
ich. 
, P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 
Ettco Tool Co., inc., 594 Johnson Ave., Brook 
yn ° * 
Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. |. 
Greanise Bros. & Co., 2136 12th St., Rock- 
ord, Ill. 
Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
Kingsbury Mch. Tool Corp., Keene, N. H. 
Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
Automatic Tool Co., S. 7th N. St. 
Richmond, Ind. 
Srygder Corp., 3400 E. Lafayette Ave., Detroit 


s ich, 

Sundstrand Mch. Tool Co., 2531 - Ith St., 
Rockford, Ill. 

Verson Allsteel Press Co.. 9309 S. Kenwood 
Ave., Chicago 19, Ill 





HY "a4 
pre pet 


For MORE 
VERSATILE 
| WORK ! 


GREAVES 


TOOLMAKERS 
OVERARM 


Here’s the way to add new “firepower” to toolroom 


milling operations! 


makers Overarm. 


__ You'll discover new versatility for milling intricate 
jig and fixture work, for keywaying, slotting and 
; Two graduated swivels permit 
mounting the spindle head in almost any angle for 
milling, drilling, spot facing and related operations. 


_ Powered by an independent 2 HP motor, the unit 
is driven through helical gears. Eight speeds may be 


angular milling. 


Install in your toolroom a 
GREAVES MILL equipped with this new Tool- 


Swivels permit any 
angular setting of 
spindle head. 

2 HP Independent 
motor drive. 

8 speeds from 175 
to 1750 RPM. 
Quill has 4” hand 
feed. 

Spindle equipped 
with No. 50 N. S. 
taper; reduced to 
No. 2 Morse taper 
when Quill Attach- 
ment is used. 
Gears run in oil 
bath 


selected with convenient controls operating speed 


change clutches. A hand-fed quill attachment pro- 
vides 4” tool travel to the spindle. Arbor support fits 
overarm, permits arbor type milling without chang- 


ing overarm. 


Write for Complete Specifications and Prices 


GREAVES MACHINE TOOL DIVISION 
J. A. FAY & EGAN COMPANY 
2500 Eastern Avenue, Cincinnati 2, Ohic 


Full vision oil level 
gauge 


RACK FEED. The over- 
arm is equipped 
with rack feed for 
positioning over 
work. 


Manufacturers of 
GREAVES MILLS 
“the MOST Mill for 
the LEAST Money!" 
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MULTIPLE-STATION MACHINES, 
Transfer Type 
Baker Brothers Inc.. 1000 Post Ave., Toledo 


‘ 10 
Barnes Drili Co., 814 Chestnut St., Rockford, 
il 


Baush Mch. Too! Co., 15 Wason Ave., Spring- 
field, Mass 

Buhr Mch. Too! Co.. 839 Green St.. Ann Arbor, 
Mich. 

Bullard Co., Bridgeport 6, Conn 

Cincinnati Milling Mch. Co., Cincinnati 9, 

Oo 

Clearing Div., of U. S. Industries, Inc., 6499 W 
65th St., Chicago 38, Ill. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Davis & Thompson Co., 4460 N. 124th St., 
Milwaukee 10, Wis. 

a ay wae. 1200 Oakman Bivd., Detroit 

ic 


, Mich. 
— & Co., 2136 - 12th St., Rock- 
ord, Ill. 
Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford Conn. 
Heald Machine Co., 10 New Bond St., Worces- 
6, Mass. 
& Seogher Corp.. 6784 W. National, 
, Wis. 
Lamb, F. qecneh Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 
Le Maire Machine Too! Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 
Moline Tool Co., 102-20th St., Moline, Ill. 
National Automatic Tool Co., S. 7th N. Sts., 
Richmond, Ind. 
Norton Co., 1 New Bond St., Worcester 6, 


Mass. 
Sn a > ge 3400 E. Lafayette Ave., Detroit 


i ich, 

Sundstrand Mch., Too! Co., 2531 IIth St., 
Rockford, Ill. 

Verson Allsteel Press Co., 9399 S. Kenwood 
Ave., Chicago 19. Ill 

Waterbury Farrel Foundry & Mach. Co., Wa 
terbury, Conn. 


NIBBLERS, Portable Pneumatic 
Buckeye Tools Corp., Dayton, Ohio 


NIBBLING MACHINES 
Wales-Strippit, Inc., Akron, N. Y. 


NUT SETTERS—See Screwdrivers, etc. 


NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wicaco Machine Corp., Wayne Junction, Phila 
delphia, Pa. 


OILERS AND LUBRICATORS 

Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave. 
Chicago, I! : ; 

Madison-Kipp Corp., Madison, Wis. 

Wicaco Mch. Corp., Philadelphia, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
Cities Service Oil Co., 70 Pine St., New York 


Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 

Sinclair Refining Co., 600 - 5th Ave., New 
York, N. Y. 

Standard Oil Co. (Indiana), 910 S. Michigan 
Ave., Chicago 80, Ill. 


OPTICAL FLATS 

Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill. 

DoALL Co., Des Plaines, III. 

Scherr, George, Co., Inc., 200 Lafayette St. 
New York 12, N. Y. 

Van Keuren Co., 176 Waltham St., Watertown 
72, Mass. 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 
Crane Packing Co., 6400 Oakton St., Morton 


Grove, Ill 
Houghton & Co., 303 W. Lehigh Ave., 


Le 
Philadelphia 33, Penna. 
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World’s largest, most complete line 
of permanent and electro-magnetic and vacuum chucks 


hha permanent — a Walker Chucks are designed and engi- 
utllize ceramic Magnets which have ‘ ps 

three times the-coercive force of alloy neered to give efficient and completely 
og EY gts ge igs ae dependable performance in all applica- 
avallaDle in © stock sizes, © xX 


oe id x 20% wetede. from. 4” to tions. The incomparable combination of 


60 PZ, structural and operating features makes 
Li ( ) 


Walker Chucks your best buy in every 


Se 4S way 
= yt 


-  # #2;«7©»*S Holding jigs and fixtures are elimi- 


nated when you use Walker electro- 
Small, thin work is easily handled magnetic chucks. Rectangular in 
with Walker bar pole electr 72 stock sizes, from 4 x 8” to 
netic chucks. Rectangular 30 x 96”’; rotary, from 6" to.36”' dia. 
sizes, from 6 x 12” to 30 x 96”. 


Oo-mMmag 


In addition to the extensive range 
of stock sizes of permanent, electro- 
magnetic, and vacuum chucks and 
holding fixtures, Walker is your best 
sovrce for “‘specials’’ for specfiic 
applications. 


a A NG IMT 
“al 


Walker vacuum chucks for holding 
non-ferrous parts are made to order 
in any desired size and shape. Fav- 
orites in the aircraft industry, they 
— ee ene — 

errous sheet stock. From 4’’ dia. 
©. S. WALKER COMPANY, INC. to 10 ft. x 24 ft. 


For complete information on the 
entire Walker line, write for Catalog 
No. 58. 


WORCESTER 6, MASSACHUSETTS, U.S.A 


O. S. Walker—The Original Designers and Builders of Magnetic Chucks! 
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PAINTING EQUIPMENT, 


Spray—See 
Spraying Equipment, Metal 


PARALLELS 


Brown & Sharpe Mfg. Co., Providence, R. | 
DoALL Co. Ges Plaines, til. 


G & L an pro Div. Sadings & Lewis Mo- 
chine Tool re Fond du Wis. 

Starrett, The L ts, Co, Athor Mass. 

Walker, 0. 5S , Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 


S K F Industries, inc., Philadelphia, Penna. 


PIPE, Steel, Stainless, etc. 

Allegheny Ludium Steel Soe, Pes Pa. 

Bethiehem Stee! Co., Bethie 

Caper Stee! Co., "105 W. Bern St., Reading, 
enna. 

Ryerson, Joseph T. & Inc., 16th & 
Rockwell Sts, Chicago 8 Fea 

United States Stee! Cor; National, wate Co., 
Div., 436 7th Ave., ittsburgh a. 


PIPE AND TUBING MILLS, Electric-weld 
Vege Co., 5504 Walworth Ave., Cleveland 2, 
io 


PIPE AND TUBING, Brass and Copper 
American Brass Co., 25 Broadway, New York, 
Mueller’ Brass Co., 1925 Lapeer Ave., Port 


Huron 


Revere Scaner & Brass Inc., 230 Park Ave., 
New York 17, N. Y. 





ADJUSTABLE FOR 
OSCHLATING FREQUENCY 
AND LENGTH OF STROKE 


Hammond Electrolytic Carbide Tool 
Grinders were designed primaril 


Writ 


use with the Anocut 


CATALOG 


Electrolytic 


tro-arc methods. 


OF KALAMAZOO 


“Good Machinery 
Since '82 


lectrolytic 
Grinding Process. They can also be 
FOR used for conventional grinding with- 
out the Electrolytic ‘‘Power Pack.’’ 

A controlled and precise method, the 
process removes stock 
electro-chemically. It is mot to be 
confused with electro-spark or elec- 6” 


Many users report their Hammond 


ELECTROLYTIC 
OSCILLATING CARBIDE TOOL GRINDER 


Electrolytic Grinder and Anocut in- 

for Stallation paid for itself in a few 

months by — 

@ Reducing grinding wheel con- 
sumption 80 to 90% 

@ Eliminating heat fractures. 

@ Grinding faster and better with 
much less physical effort. 


» 7” and 10” cup wheel, chip 
breaker and combination cup wheel 
and chip breaker models available. 


1619 DOUGLAS AVE. 


© KALAMAZOO, MICHIGAN 





SEE US AT THE INDUSTRIAL FINISHING EXPOSITION—JUNE 15-19—DETROIT—BOOTHS 261-266 
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PIPE THREADING AND CUTTING 
MACHINES 


Davis & Thom lg grt Co., 4460 N. 124th St.. 
Milwaukee 1 

Landis Machine Co., ‘Inc., Waynesboro, Pa. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
Openside 

Berthiez, Charlies, 5 Rue Montalivet, Paris, 
France 

Consolidated Mch. Tool Div., Rochester, N. Y. 

G & L and eon. Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Gray, G. A. Co., 3611 Woodburn Ave., Cin- 
cinnati, Ohio 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City a 

Rockford "Machine Tool Co., 2500 Kishwaukee 
St., Rockford, III. 


PLASTICS AND PLASTIC PRODUCTS 
commen Kodak Co., 343 State St., Rochester 4, 


ag ag Mch. Co., Madison, Wis. 
na Stee! Corp., Nat‘! Tube Div., Pittsburgh, 
a. 


PRESS BRAKES—See Brakes, Press 
and Bending 


PRESS FEEDER, Automatic 
Bliss, A W. Co., 1375 Raff Rd., S. W., Canton, 


Federal Press Co., 511 Division St., 


Elkhart, 

Producto Machine Co., 985 Housatonic Ave., 
i eport 1, Conn. 

ool Co., = i N. 18th St., 


Ampere, 
“ie Orange, N. 


PRESSES, Arbor 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

ee) | Eng. Div., American Steel Foundries 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Logansport Machine Co., Inc., Logansport, In Ind 

Threadwell Tap & Die Corp., 6 Arch St., 
Greenfield, Mass. 


PRESSES, Assembling 


Allen, Alva Industries, Clinton, Missouri 
oan E. W. Co., 1375 Raff Rd., S. W., Canton, 
io 
ar inering Div. American Brake Shoe 
5. Dublin Rd., Columbus 16, Ohio 
—y Naan Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 


enna. 
Farquhar, A. B. Div., 142 N. Duke St., York, 


enna. 

a Press Co., 511 Division St., Elkhart, 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake E phochenery Corp., 470 Woodward 
Ave., Buffalo 17 ¥ 

Norther | Hydraulics Ni Mach. Corp., Melrose 
ar : 


PRESSES, Blanking, Stamping 


Allen, Alva Industries, Clinton, Missouri 
Birdsboro Steel Foundry & Machine Co., Birds- 


oro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
Chambersburg Engineering Co., Chambersburg, 


cutie Div., of U. S. Pnmettten, Inc., 6499 W. 
65th St., Chicago 38, 
Coens ‘Crane & Renin Co., Wickliffe 


Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill 
on, En "Babli Div. American Brake Shoe 
153 Du blin Rd., one 16, a 
Forauher, A . Div., 142 N. Duke St., 
Federal Press Co., 511 Division St., Elkhart, 
fydrouilc P °o., Mount Gilead, Ohio 
een Compe "Pes Sterling Ave., Elkhart, 
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Courtesy Combustion Engineering, Inc. 


Combustion Engineering uses Gilberts 
for precision boring on atomic reactors 


It takes an unusual boring mill (specifically, a Cincin- 
nati Gilbert) to meet the specifications on this job: 

(a) diameters within .001", 

(b) parallelism of center line of holes to center 
line of plate within .0001” per inch, 

(c) parallelism of flat surfaces within .010", 

(d) 32 R.M.S. surface finishes. 

These are some of the machining requirements on 
this part for a fast breeder reactor built in the Chatta- 
nooga plant of Combustion Engineering, Inc., pioneer 
manufacturer in the nuclear field. They are typical of 


the quality of work assigned to this Cincinnati Gilbert 
table type horizontal boring mill. Automatic position- 
ing makes work-handling fast and precise. 

A number of other Gilbert boring mills are produc- 
ing similar close-tolerance work for Combustion 
Engineering—proof that “those who buy Gilbert buy 
Gilbert again.” 

New Bulletin 1157 will show you why Gilbert bor- 
ing mills do so many things so well. 

The Cincinnati Gilbert Machine Tool Co., 3346 
Beekman Street, Cincinnati 23, Ohio. 
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Product Directory 





The Tap and 
Drill Team 
for your hole 


production... 
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TAPPING UNIT A.T.U. #3 


‘ 
| 
| 
Completely self-contained all-electric lead | 
screw precision unit. Quickly interchangeable 
for fast single or multiple spindle head | 
operation. With forward and reverse electro- | 
magnetic clutches and variable torque } 
control. / 


oe ee ee eo, 


7 


7 


Nee ee ee ee 


TAP 
& DRILL 
TWINS 





/ 

/ \ 
| | 
! | 
1 = DRILLING UNIT D.U. #2 | 
| Completely self-contained precision unit with | 
| powerful air feed and hydraulic control. | 
\ Quickly interchangeable for fast single or 1 
\ multiple spindle head operation. ’ 

/ittiiimniame 


Used singly or in combination they offer the 
flexibility and adaptability to meet modern 
drilling and tapping requirements. When 
combined with Ettco-Emrick multiple spindle 
heads they'll set new standards of precision, 
speed and economy. 


SPECIAL MACHINES 
Building the Twins into 
high production special 
machines is simple, be- 
cause all units are elec- 
trically controlled and 
all components are 
standardized equip- 
ment. We can supply 
the assembly complete 
with tooling — or you 
can do it in your own 
plant. 


Write for details 





Authorized distributors in U.S. and Canada 


ETTCO TOOL & MACHINE CO., INC. 
592 Johnson Avenue, Brooklyn 37, N. Y. 


Chicago © Detroit ¢ Los Angeles © Indianapolis 


The only full line manufacturer covering the entire 
small hole field: Tapping Attachments e Multiple Heads 
e Drilling & Tapping Units and Machines e Special 
Machines e Indexing Fixtures e Tap & Drill Chucks 
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ae & pe 5 Shipley C Co., 3055 Colerain Ave., Cin- 


Minster ~ yh Ty Co., Minster, Ohio 
Niagora Machine & foo! Wks., 63/ Northland 
Ave., Buffaio 11, N. 
Sales Service atisieenuine Co., 2363 Uni- 
versity Avenue, St. Paul, Minn 
U. Tool Co., Inc., 255 N. 8th St., 


V & O Press Co., Hudson, New York 
bey Allsteel Press Co., 9309 S. Kenwood 
Chicago 19, Ill. 
Wateruss Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


Ampere, 


PRESSES, Briquetting 
Birdsboro Steel Foundry & Machine Co., Birds 
boro, Pa. 

Denison Engineering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., "eines 29, Ohio 
Farquhar, A. B. Div., 142 N. Duke St., York, 


Penna 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Closed-Die Forging 
Ajax ote ge Co., 1441 Chardon Rd., 
Cleveland 17, Oh 
a i Steel ‘Vountry & Machine Co., Birds- 
oro 
1375 Raff Rd., S. W., Canton, 


oi 5 E. Ww: Co., 
Chambersburg Engineering Co., Chambersburg, 
a 


Clearing Div., of U.S ‘<i Inc., 6499 W. 
65th St., Chicago 38, 
on Eng. Div., Fo Rao Steel coumarins 


1150 Tennessee Ave., Cincinnati 29, 
Erie Foundry Co., 1253 W. 12th St., Oe. 
Penna. 
Farquhar, A. B. Div., 142 N. Duke St., York, 
Penna. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohic 


Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 





PRESSES, Coining, Emb 


Birdsboro Stee! Foundry & Machine Co., 
boro 


Birds 
Pao 
Bliss, E. W. Co., 


1375 Raft Rd., S. W., Canton 

io 

Chambersburg Engineering Co., Chambersburg 
a. 

Clearing Div 


of U. S. Industries, Inc., 6499 W 
65th St., Ch cago 38, 
Cleveland Funcn & Snear Wks. Co., 3917 St. 
Clair Ave.. Cleveland 14, Ohio 
Danly Machine Soecialties, Inc., 2100 South 


Laramie, Chicago 50, Ill. 
Denison Engineering Div. American Brake Shoe 
Co., 1152 Dubin Rd.. Columbus 16, Ohio 
Elmes Eng Dw. American Stee! Foundries 
150 Tenressee Ave., Cincinnati 29, Ohio 
Farauhor A B Dw. 142 N. Duke St., York, 


enna 
Hydraulic Press Mfg Co., Mount Gilead, Ohio 
Minster Machine Co _ Minster, Ohio 
Niagara Moch:ne & Too! Wks., 637 Northland 


Ave., Buftalo 11. N 
9309 S. Kerwood 


Verson Allistee’ Press Co 
Ave., Chicago 19 Ili 

Waterbury Farrel! Foundry & Mach. Co., Wa- 
terbury, Conn 


PRESSES, Die Sinking (Hobbing) 


Birdsboro Steel Foundry & Machine Co., Birds 
boro, °a 


“= = E. Ww. Co., 1375 Raff Rd., S. W., Canton 
Chambersburg Engineering Co., Chambersburg 


a 

Clearing Div., of U. S. Industries, Inc 
65th St., Chicago 38, Ii! 

at) | Eng. Div.. American Steel 
1150 Tennessee Ave., 

Erie ney Co., 


Peni 
Farquhar, A. B. Div 


6499 W 


Foundries, 
Cincinnati 29, Ohio 
1253 W. 12th St., Erie, 


142 N. Duke St., York, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allstee! Press Co., 9309 § Kenwood 
Ave., Chicago 19 Ii 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


PRESSES, Die Tryout 
5 E. W. Co., 1375 Raff Rd., S. W., Canton, 


Clearing Div., of U. S. prtecteten, Inc., 6499 W 
h St., Chi cago 38, 
cuesiee “Punch & ag “Wks. Co., 3917 St 
Clair Ave., Cleveland 14, Ohio 
Chnes Eng. Div., American Steel Foundries 
1150 Tennessee Ave., Cincinnati 29, Ohio 


For more data, circle this page number on inquiry card 


1253 W. 12th St., Erie, 

enna. 

Farquhar, A. B. Div., 142 N. Duke St., York, 
Penna. 

ie Press Co., 511 Elkhart, 

ore Press Mf 


BG Mount Gilead, Ohio 
ts 4 Press Corp., 1631 Sterling Ave., Elkhart, 
n 


Minster Machine Co. ng Ohi 

Niagara Machine & fool W ks., 637 Northland 
Ave., Buffalo 11, 

Producto Machine ‘Co, ‘Gas Housatonic Ave., 
Bridgeport 1, Con 

Verson Alisteel Press 5 CO 9309 S. Kenwood 
Ave., Chicago 19, 


Erte Foundry Co., 


Division St., 


PRESSES, Drawing 


Allen, Alva Industries, Clinton, Missouri 
Birdsboro Stee! Foundry & Machine Co., Birds- 


boro, Pa 
Bliss, E. W. Co., 1375 Raft Rd., S. W., Canton, 


io 
Cincinnati Milling & Grinding Machines, Inc., 
10 Marburg Ave., Cincinnati 9, Ohio 
Clearing Div., of U. S. Industries, Inc., 6499 W 
65th St., Chicago 38, Ill. 
Cyne Crane & Engineering Co., Wickliffe, 


Cleveland Punch & Shear Wks. Co., 3917 St 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
om Eng. Div., American Steel “go 

1150 Tennessee Ave. Cineomant 29, 
Erie Foundry Co., 1253. W. 12th St.. , * 


enna. 

Farquhar, A. B. Div., 142 N. Duke St., 
Penna 

Hydraulic Press a €o., 

L o2 Press Corp 6 


York, 


Mount Gilead, Ohio 
31 Sterling Ave., Elkart, 


Minster Machine Co. [) 

Niagara Machine & & Too! Wks., 637 Northland 
Ave., Buffalo 11, 

Verson Alisteel Ag ae 


9309 S. Kenwood 
Ave., Chicago 19, Ill. 


Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


Minster, Ohi 


PRESSES, Extrusion 
Birdsboro Steei Foundry & Machine Co., Birds 


boro 
1375 Raff Rd., S. W., Canton, 


Po 
Bliss, %. W. Co., 
10 
Clearing Div., of U. S. Industries, Inc., 
65th St., Chicago 38, Ill. 
Danly Machine Speciaities, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Elmes Eng Div., American Steel Foundries 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Farquhar, A. B. Div. 142 N. Duke St., York 

Penna. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohic 
Verson Alistee! Press Co., 9309 S. Kenwooc 
Ave., Chicago 19, Ill. 


6499 W. 


PRESSES, Foot 


Hydraulic Press Mfg. Co., Mount Gilead, Ohic 

Niagara Machine & Too! Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Producto Machine =. 985 Housatonic Ave. 
Bridgeport 1, Con 

Verson Allsteel Gross Co., 9309 S$. Kenwooc 
Ave., Chicago 19, Ill. 


Waterbury Farrel Foundry & Mach. Co., Wa 
terbury, Conn. 


PRESSES, Horning 
a W. Co., 1375 Raff Rd., S. W., Canton 


io 

Clearing Div., of U. S. Industries, Inc., 6499 W 
65th St., Chicago 38, Ill. 

Cleveland Punch & Shear ye Co., 3917 St 
Clair Ave., Cleveland 14, Ohi 

Elmes Eng. Div., American Steel Foundries 
1150 Tennessee Ave., ge 29, Ohio 

Farquhar, A. B. Div., {42 N. Duke St., York, 
Penna. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Minster Machine Co. Minster, Ohio 

Niagara Machine & & fool Wks., 637 Northiana 
Ave.. Buffalo 11, 

V & O Press Co., Hudson, New York 

Verson Alisteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 
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THERE’S A VERSATILE SAGINAW SCREW 
TO SOLVE EVERY ACTUATION PROBLEM 


The men who want to exact the maximum potential from their products specify the 
remarkable Saginaw Screw! The unequalled efficiency and precision of the Saginaw 
ACTUATES and POSITIONS b/b Screw goes a long way to eliminate design and production problems. It 
WITH OVER 90% EFFICIENCY actuates your product (large or small) more smoothly, simply, surely, and very 


often more cheaply than other methods. For full details, write or phone today 
* POSITIONS MORE PRECISELY thon acme screws, hydrav- . . . . 
ssa ancanannits theaokan alld <aleing AR aah a ees for your free 1959 engineering data book on Saginaw b/b Screws and Splines. 
SAVES POWER with over 90% efficiency. Permits much A FEW TYPICAL USES OF SAGINAW SCREWS: 
smaller motors, for less power drain, simplifies circuitry. 


e Airplane & Missile Components © Convertible Top Lifts e Die Table Positioners 
SAVES SPACE/WEIGHT because Saginaw b/b Screws e Photography Equipment e Automatic Garage Doors ® Farm Equipment and many, 
are compact. Allows smaller, lighter motors, gear boxes. e Bumper Jacks and Lift Trucks e Circuit Breakers many other applications 
Eliminates cumbersome auxiliary equipment. 








DEPENDABLE PERFORMANCE. Saginaw Screws are 
far more reliable than hydraulics. Gothic-arch grooves, SCREW TRAVELS: When rotory motion is 
yoke deflectors, multiple circuits increase assurance. 9 y 


applied to the b/b nut, the screw glides 
| it it i i i 
TEMPERATURE TOLERANCE. Normal operating range is ee ere See Ot eae 


. . converting rotary force and motion to lineor 
from —75°F. to +275°F. With selected materials, up force and motion with unprecedented efficiency. 
to +900°F. j 


LUBRICATION LATITUDE. If lube fails, the Saginaw b/b 


Screw still functions with remarkable efficiency. 


NUT TRAVELS: When rotary motion is applied 
to the screw, the b/b nut glides along the 
axis of the screw on rolling steel balls, converting 
rotary force and motion to linear force and 
motion with 4/5 less torque than acme screws. 








WORLD’S MOST 
EFFICIENT 


@ 
ACTUATION DEVICE QAqrinoau ye L 
(Bearing Creayv 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS + SAGINAW, MICHIGAN 
WORLD’S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 
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MACHINERY’S HANDBOOK 
15th Edition 


This is the “Bible” of modern metal- 
working. The latest edition of this 
world-renowned book combines all the 
valuable features of earlier editions 
with the most recent and useful ma- 
chine-designing and machine-shop data 
obtainable. Over a million copies in 
use. 1911 Pages, Thumb Indexed. 


$9.00 By mail, Canada or overseas,$10.95 


THE USE OF HANDBOOK 
TABLES AND FORMULAS 


Shows how to get the most out of Hand- 
book. Examples, solutions and test 
questions show typical applications of 
Handbook matter in both drafting- 
rooms and machine shops. 


$2.00 Special combination price with 
MACHINERY’S HANDBOOK, $10.50 


By mail, Canada or overseas, $2.50. Special 


$12.50. 


combination price 


MATHEMATICS AT WORK 
by Holbrook L. Horton 


100 pages of reviews of the fundamen- 
tals of arithmetic, algebra, geometry, 
trigonometry and logarithms. 482 pages 
of illustrated mechanical problems with 
step-by-step analyses and solutions. 146 
pages of standard mathematical tables 
needed for all types of problem solving 
196 Illustrations. 


$7.50 


By mail, Canada or overseas, $9.00 





DIE DESIGN AND 
DIEMAKING PRACTICE 


3rd Edition—by Franklin D. Jones 
Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. This is a 
standard reference work in the metal- 
working industries, and has been used 
by some 40,000 diemakers, designers 
and tool engineers. 661 Illustrations. 
1083 Pages. 


$8.00 By mail 


|, Canada or overseas, $9.75 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION 
by Earle Buckingham 


An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 By mail, Canada or overseas, $9.75 


ENGINEERING ENCYCLOPEDIA 


by Franklin D. Jones 


Condensed and practical information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of many 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 


Now in ONE Volume, $10.00 


By mail, Canada or overseas, $12.00. 


INDUSTRIAL LUBRICATION PRACTICE 
by Paul D. Hobson 

Practical working manual 
motors, engines, turbines, 
refrigeration equipment, machine tools, 
pneumatic and hydraulic tools, and 
other industrial and marine equipment. 
Chapters on oil purification and recla- 
mation, use of cutting fluids, and stor- 
age preservation of machinery. 167 II- 
lustrations. 534 Pages. 


$8.00 


covering 
compressors, 


By mail, Canada or overseas, $9.75 


INSPECTION AND GAGING—2nd Ed. 


by Clifford W. Kennedy 


The specific functions of manual and 
automatic measuring devices and gages, 
the techniques of using them. Analyzes 
the methods and duties of the different 
types of inspectors. Ideal for use in the 


plant or as training course text. 
Illustrations. 522 Pages. 


$9.00 By mail, Canada or overseas, $10.95 
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BETTER TOOL CRIBS 
by William Raisglid 


How to organize and operate an efficient 
tool crib with maximum benefits. How 
to avoid wasteful, haphazard methods 
of tool crib operation. Complete control 
systems based on the use of brass tool 
checks and triplicate tool charge slips 
are clearly described. 87 Illustrations 
152 Pages. 


$4.00 


By mail, Canada or overseas, $4.75. 
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INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS 


Volumes | and Il by Franklin D. Jones. 
Volume III by Holbrook L. Horton 

A comprehensive encyclopedia of me- 
chanical movements unparalleled in 
scope and usefulness. Each volume is 
an independent treatise. 
and general character, the contents are 
different. Tells what each mechanism 
consists of how it operates, and the 
features which make it of special inter- 
est. Hundreds of illustrations. 


Single Volume, $6.50 
Complete Set, $16.00 


By mail 
$7.95 


Canada or overseas 


$19.50 


single volume 
three volume: 


MANUAL OF GEAR DESIGN 


Three Volumes 
by Earle Buckingham 


Volume I: mathematical tables, espe- 
cially applicable to gear design. Volume 
II: simple formulas and time-saving 
tables required in solving all kinds of 
spur and internal gear designing prob- 
lems. Volume III: formulas, charts and 
tables used in designing helical gears for 
parallel shaft drives and “spiral” gears 
for non-parallel, non-intersecting shafts. 
Complete Three-Volume Set, $10.00 

Any Single Volume, $4.00 

By mail, Canada or overseas, $12.00 per set 
$4.75 per volume. 


Similar in size 


MACHINE TOOLS—What They Are 
and How They Work 


by Herbert D. Hall and Horace E. Linsley 

Introduction to fundamentals of mass 
production. Covers each machine tool, 
how and where it functions, skills and 
organization that make modern mass 
production possible. A basic, thorough 
text on all phases of metalworking oper- 
ations. 363 Illustrations. 488 Pages. 

$5.50 By mail, Canada or overseas, $6.75 


GEAR DESIGN SIMPLIFIED 


by Franklin D, Jones 

In chart form contains 110 gear-prob- 
lem charts and worked-out examples of 
gear design show exactly how rules are 
applied in obtaining essential dimen- 
sions, angles, or other values. 201 Draw- 
ings. 134 Pages. 


$4.50 By mail, Canada or overseas, $5.50 


DIE-CASTING—2nd Edition 


by Charles O. Herb 

Illustrates and describes the latest die- 
casting machines. Tables of die-casting 
alloy compositions, the latest develop- 
ments, discussion of their properties and 
applications. 196 Illustrations. 310 
Pages. 


$5.00 


By mail, Canada or overseas, $5.95 


JIG AND FIXTURE DESIGN 


by Franklin D. Jones 

A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 IIlus- 
trations. 406 Pages. 


$5.00 By mail, Canada or overseas, $5.95. 


MACHINE SHOP TRAINING COURSE 


by Franklin D. Jones 
Contains 1124 pages of questions and 
answers . . . shop problems and solu- 
tions blueprint reading charts. 
Illustrated by 572 drawings and photo- 
graphs. For use as a textbook, or for 
designers and production engineers who 
want the fundamentals of machine shop 
practice. 

Two-Volume Set, $9.00 
Volume | or Il separately, 


$5.50 


By mail, one volume, 


Canada or overseas, 


$6.75; two volumes, $10.95. 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 


by Harry L. Stewart 
Contains information on fluid-power 


circuits, types of equipment and oper- 
ational details useful to designers, buy- 
ers, installers and operators of hydrau- 
lic ‘and pneumatic equipment. Describes 
step-by-step how air and oil equipment 
can be applied to the manual and auto- 


PIPE AND TUBE BENDING 
by Paul B. Schubert 


Defines the six basic ways by which the 
bending of ferrous and non-ferrous pipe 


HELICAL SPRING TABLES 


by John D. Gayer and Paul H. Stone, Jr. 


Index of over 6800 ready-designed com- 
pression and tension springs from which 
selections may be made with minimum 
calculation. 165 Pages 

$5.00 By mail, Canada or overseas, $5.95 


ENGINEERED WORK MEASUREMENT 
by D. W. Karger and F. H. Bayha 
Compresensive treatise on solving prob- 
lems of Methods-Time Measurement 
(MTM) and Time and Motion Study, 
to establish efficient procedures. His- 
tory, fundamentals, mathematics, appli- 
cations, standards of MTM. Complete 
tables and official MTM working data 
card included. 120 Illustrations. 630 
Pages. 

$12.00 


By mail order, Canada or overseas, $13.50. 


and tube may be accomplished. Descrip- 
tions of methods, applications, and fea- 
tures of the equipment available. 159 
Illustrations. 183 Pages. 


$5.50 By mail, Canada or overseas, $6.75 


GEAR RATIOS FOR 4- 6- AND 8- 
GEAR COMBINATIONS 


by Earle Buckingham 

Simple method for determining sets of 
4-, 6- and 8-change gears to meet pre- 
cision gear ratio requirements. Features 
tables of pairs of consecutive factorable 
numbers from 1000 to 40,000, their ra- 
tios and reciprocal ratios to use in 
making 4-, 6- and 8-gear combinations. 
95 Pages. 
$5.00 


By mai!, Canada or overseas, $6.00. 


The Industrial Press, 93 Worth St., New York 13, N. Y. 


Please send me the books listed below, under the terms checked at the right. 


Street & No. 


matic operations of all types of produc- 
tionmac hinery. 348 Illustrations. 416 
Pages. 


$8.50 By mail, Canada or overseas, $10.25 


QUALITY CONTROL 


2nd Edition—by Norbert L. Enrick 


Based on plant-tested scientific prin- 
ciples, this edition uses simple tabulated 
data with direct instructions which any- 
one can apply. Concrete examples show 
how statistical quality control is used 
under different manufacturing condi- 
tions. Shows how manufacturers can 
improve the average quality of their 
products—and save money at the same 
time. 38 Charts and Tables. 181 Pages. 


$4.50 By mail, Canada or overseas, $5.50. 





CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


[_] | enclose check or money order cover- 
ing payment in full. Send books postpaid. 
(Please send payment in full in U.S. funds 
on orders from Canada or overseas) 

[-] Send books under Five-Day Free In- 
spection Plan, If | decide to keep books 
| will send payment, plus postage 
charges, within five days. 

C] Bill me C) Bill company 


[] Send details of your Time Payment 
Plan covering the books indicated. 
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Product Directory 





PRESSES, Notching 


Allen, Alva ere, Clinton, Missouri 

Clearing Div., of U. Industries, Inc., 6499 W 
65th St., Chico 0 Sie. Hl, 

Farquhar, ‘A. . Div., 142 N. Duke St., York, 
‘enna. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., antes VW, Y. 

V&OP Co., eet New York 

Verson A ee! Press Con 9309 S. Kenwood 
Ave., Chicago 19, 

Wales-Strippit, inc., | a N. Y. 


PRESSES, Punching, Piercing 


Allen, Alva Industries, Clinton, Missouri 

Beatty Machine & Mfg. Co., Hammond, Ind 

Birdsboro Stee! Foundry & Machine Co., Birds 
boro, Pa. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


hio 
Clearing Div., of U. S. +. we es, Inc., 6499 W 
65th St., Chicago 38, 
Cleveland Crane Badncwine Co., Wickliffe 
ihio 


Cleveland Punch & Shear bi Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Danly Machine Specialties, =i 2100 South 
Laramie, Chicago 50, Ill. 

Eilmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., snes 29, Ohio 

Farquhar, A. B. Div., 142 N. Duke St., York, 


Penna. Se 
Federal Press Co., 511 Division St., 


Elkhart, 
Ind. 

L & J Press Corp., 1631 Sterling Ave., Elkhart, 
Ind. 


Minster Machine Co., Minster, Ohio 

Niagara Machine & Toa! Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press {OO 9309 S. Kenwood 
Ave., Chicago 19, 

Wales- Strippit, Inc., a N. Y. 

Waterbury Farrel Foundry & iAach. Co., Wa- 
terbury, Conn. 


PRESSES, Quenching 


Farquhar, A. B. Div., 


142 N. Duke St., York, 
Penna 





COMPARE 


and you'll gta BIG NEW 


* Capacity 


model 


HEAVY DUTY METAL 
CUTTING BAND SAW 


- 10" rounds, 18" flats * Motor —% hp 


(Any voltage available) + Wheel Diameter 
16° * Floor Space —66 x 31"* Bed—11 wide 
44° long, 6" deep, 24° high * Overall Height 


(closed) 


* Speeds - 


* Weight— Approx. 750 Ibs 
36, 90, 130, 190 feet per minute 


COMPARE the handsome, husky Jonhson Model J with 
any. metal cutting saw and here’s what you'll find: 


CP a ee ee a 
high performance band saws. 


@ A Johnson saw will cut anything in your stock pile, and 


do it faster. 


@ Johnson saws contain more exclusive construction and 
performance features that save time and money. 

lt ue eee ee a 
available anywhere—and, at the lowest price! 


COMPARE... 


and see for yourself how easily you can save time, labor 


and production dollars with a Johnson saw. Complete information, prices — 


are yours for the asking. 


ohnmson MANUFACTURING CORPORATION 
Main Plant: 1016 Barnes Street, Albion, Michigan 


Eastern Distributor 

R. J. R. KELLY CO. 
Hale Bidg., 51 Main Sc. 

East Orange, N. J. 


Midwestern Distributor 
W. Q. LUNDMARK 
75 N. Broadway 
Des Plaines, Ill. 


Western Distributor 
HASTINGS DISTRIBUTORS 
1605 Solano Avenue 
Berkeley, Calif. 
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Gleason Wks., 1000 University Ave., Rochester 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Rubber-Forming 
Birdsboro Steel Foundry & Machine Co., Birds- 


oro, Pa. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
hio 

Cote Engineering Co., Chambersburg, 


a. ae Milling & Grinding Machines, Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Clearing Div., of U. S. ‘industries, Inc., 6499 W 

65th St., Chicago 38, Ill. 
Cine Eng. Div., American Steel Foundries 
1150 Tennessee Ave. ae 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 


Farquhar, A. B. Div., 142 N. Duke St., York, 


enna 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Niagara Machine & igs ‘Wks., 637 Northland 
Ave., Buffalo 11, N. 

Verson Allsteel Press és. 


9303 S. Kenwood 
Ave. Chicago 19, Ill 


PRESSES, Trimming 


Allen, Alva Industries, Clinton, Missouri 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa 

Bliss, Ly W. Co., 1375 Raff Rd., S. W., Canton, 


Chambersburg Engineering Co., Chambersburg 


a. 

Clearing Div., of U. S. predioeteten, Inc., 6499 W 
65th St., Chicago 38, 

Cleveland Punch & deg “Wks. Ce., 3917 St 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, inc. 2100 South 
Laramie, Chicago 50, Ill. 
Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Eimes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, 

Erie Foundry Co., 1253 W. 12th St., "Bie. 
Penna 

Farquhar, A. B. Div., 142 N. Duke St., York, 
Penna 

Federst Press Co., 511 Division St., Elkhart, 
nd. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

L > 4 Press Corp., 631 Sterling Ave., Elkhart, 
nd. 

Minster Machire Co., Minster, Ohio 

Niagara Machine & ge Wks., 637 Northland 
Ave., Buffalo 11 Y 

Verson Allsteel A Co., 


9309 S. Kenwood 
Ave., Chicago 19, Ill 


PRCFILING MACHINES—See 


Milling 
Machines, Die Sinking, etc. 


PULLEYS 
Brown & Sharpe Mfg. Co., Providence, R. | 


PUMPS, Coolant and Lubricant 


Barnes, John S., Corp., Rockford, III. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Ingersoll-Rand Co., Phillipsburg, N. J. 

Logansport Machine Co., Inc., 810 Center Ave 
Logansport, Ind. 

Ruthman Machinery Co., 


1809 Reading Rd. 
Cincinnati 2, Ohio 


PUMPS, Hydraulic 


Barnes, John S., Corp., Rockford, III 

Brown & Sharpe Mfg. Co., Providence, R 

Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Elmes. Eng. Div., American Steel Foundries 
1150 Tennessee Ave., Cincinnati_29, Ohio 

Hydraulic Press Mfg. Div., Mount Gilead, Ohio 

Oil = Co., 1569 W. Pierce St., Milwaukee 


Sundetrend agave Tool Co., 2531 Ith St.. 
Rockford, Ill. 


Vickers Incor orated, Division of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 
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PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, Jobbers 
Taper, Shell, Adjustable, etc. 

Serter-Colmen Co., 1300 Rock St., Rockford, 

Chicago-Latrobe, 411 W. Ontario St., Chicago 

Cleveland Twist Drill Co., 1242 49th St., 
Cleveland, Ohio 

Cogsdil! Twist Drill Co., Greenfield, Mass. 
oAll Co., 254 N. Laurel Ave., Des Plaines, 


til. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Jarvis Corp., Stack Ave., Middletown, Conn 
Tomkins-Johnson Co., 617 N. Mechanic St 
Jackson, Mich 


REELS, Stock 
National Acme Co., 170 E. 131st St., Cleveland 


, Ohio 
U. $. Tool Co., Ic., 255 North 18th St., Ampere, 
E. Orange, N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6 
Mass. 


RIVETERS, Portable 


Cieeee en Tool Co., 6 E. 44th St., 
New York ¥. 


RIVETERS, Stationary 


Brown & Sharpe itp. Co., 35 Promenade St., 
Providence |, 


Chicago Prownatic Tool Co., 6 E. 44th St., 
Russell, Holbrook & Henderson, Inc., 292 Madi- 
son ‘Ave New York 1% 7 


Temhine-Jolwaen Co., 617° N. Mechanic St., 
Jackson, Mich. 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Smal! Tools 


RUST INHIBITORS 

Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 

oer Products, Inc., 26 Rector St., New York, 


oa “George Ce. p rte 200 Lafayette St., 


w York 12, 
Shell Oil Co., 50 W: 50th St., New York, N. Y 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular 
Friction 
or = ye Mfg. Co., 5700 W. Blooming- 
dale A —nienee th. 
Cc — ‘Mtg. , 60 Governor St., Hartford, 


Cireulor Tool Co., Inc., 765 Allens Ave., Provi- 
dence l. 


DoALL Co., 254 Laure! Ave., Des Plaines, Ill. 
Espen-Lucas Mach. Works, Philadelphia, Po, Pa. 
Motch & sn log age Mehy. C 

St., Cleveland 2 
Starrett, The L. i Athol, Mass. 


SAW BLADE SHARPENERS 
Com Core. 405 Lexington Ave., New York 17, 


Devi Co., Des Plaines, III. 

Espen- Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, ba. 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 
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SAWING MACHINES, Abrasive Mo- SAWING MACHINES, Power Hack 
chines—See Cutting-off Saws, Abro- Armatrong- om Mfg. Co., 5700 W. Blooming 
i Wh dale Ave cago, Ill. 
“ eel Chicago Preumatic, Tool Co., 6 E. 44th St., 
New York 17, N. 
SAWING MACHINES, Band 
Armstrong-Blum Mfg. Co., 5700 W. Blooming SAWS, Screw-slotting—See Cutters 
dale Ave., Chicago, III. Milli ¥ 
Cutron Mtg. Co., Lubbock, Texas ang 
DoALL Co., 254 Laurel Ave., Des Plaines, II! 


SCREW DRIVERS, STUD AND NUT 

SAWING MACHINES, Circular Blade SE . Power 

Consolidated Mch. you Div., Blossom Road Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 
Rochester 10, N. Conn. 

DoALL Co., 254 Saal Ave., Des Plaines, III. Chicago Pneumatic Tool Co., 6 E. 44th St., 

Espen-Lucas Machine Works, Front St. and New York, N. Y. 


Girard Ave., Philadelphia, Pa Cleco Air Toois, P. O. Box 2119, Houston, 
Motch & Merryweatner  saaaiad Co., 888 E. 70th Texas 


St., Cleveland 3, Consolidated Men, os Div., Blossom Road, 
Ty-Sa-Man Machine ad Inc., Knoxville, Tenn Rochester 10, 








NEW Commeees 
NEW ea apacities 
NEW Designs 


PORTELATOR 


The Handy HAMILTON Portable, Elevating Table 


' 
NEW provision for increasing table area! 
| 
u 
provision for raising and lowering 
overhanging loads! 


convenience in maneuvering! Six wheel 
models roll easier . . . turn shorter. 


NEW overhanging conveyor tops! 




















NEW FREE LITERATURE ituseores ona 


describes all! Write for Bulletin P-5603. Address, The Hamilton 
Tool Company, 834 South Ninth Street, Hamilton, Ohio. 
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Cross Co., P. O. Box 3635, Park Grove Postal 
Sta., Detroit 5, Mic 
Scully-Jones & Co., "906 Rockwell St., Chi- 


cago 8, | 
wien J. A. & Co., 400 Vulcan St., Buffalo 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Single-Spindle 
Automatic 


Brown & Shar; Co., Providence, R. 
Cone Cer.. 405 2: Ave., New Von ae. 


Gear Grinding Mch. Co., 3901 Christopher St., 
Detroit 11, Mich. 
Gisholt Mch. Co., 


1245 E. Washington Ave., 
Madison 10, Wis. 


Gorton, George Mch. Co., 1110 W. 
Racine, Wis. 
170 E. 131st St., 


eg Acme Co., 
land, Ohio 

New ketein Mch. Co., Now Britain-Gridley 
Mch. Div., New Britain, Con 

Russell, Holbrook & Henderson, rine, 292 Madi- 
son Ave., New York 17, 


13th St., 


Cleve- 


SCREW MACHINES, Multiple-Spindle 
Automatic 


Groanice Bros. & Co., 2136 12th St., Rockford, 

National Acme Co., 170 E. 3ist St., 
land, Ohio 

New Britain Mch. Co., A Eats Gridley 
Mch. Div., New Britain, 

George Ca.. Me. 200 "“Latwatte ss 
New York 

Warner & Swasey, "6701 Carnegie Ave., Cleve- 
land 3, io 


Cleve- 


Scherr, 


SCREW PLATES 


Greenfield Tap & Die Corp., Greenfield, Mass 
Threadwell Tap & Die Co., 16 Arch St., 
Greenfield, Mass. 





for LOW-COST, HIGH - SPEED 


PRODUCTION Turning 


Precision 
TURRET LATHES 


An extremely versatile, capable and fast, produc- 
tion tool for turning precision parts. Increases 
pieces per hour, lowers cost per piece. Lower tool 
investment, saves floor space, reduces power costs. 
Easily operated by anyone. Rapidly pays for itself 
in added profit. The extra capacity makes the lathe 
ideally suited for either high speed precision collet 


work or as a chucker. 


This tool can be your answer to today’s compe- 


tition. 


10”, 11” and 13” Sheldon Lathes * Sheldon Variable- 
and 15” Sebastian Geared Head 


Speed Lathes * 13” 


* Push Button 
speed selection 


* Heavy duty 
power driven 
variable speed 
drive 


* Handwheel 
6-station, 61/2.” 
stroke bed 
turret 


* Lever-operated 
cross slide with 
front and rear 
tool blocks 


* Lever-operated 
1-1/16” draw bar 
collet attachment 
(1%” hole 
through spindle) 


* Zero-Precision 
taper roller 
spindle bearings 


* 13%" swing over 
bed ways 


* 2-HP Motor 


* Complete Line of 
accessories and 
attachments 


Lathes * Sheldon Milling Machines * Sheldon Shapers. 


Write for Turret Lathe Circular and General Catalog 


SHELDON MACHINE C0., Inc. 3 


N. Knox Ave 


Chicago 41, Iliinois 
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SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


SEALS AND RETAINERS—Oil or Grease 
Crane Packing Co., 6400 Oakton St., Morton 


Grove, Ill. 
Gits Bros. Mfg. Co., 1858 S. Kibourn Ave., 


Chicago, Illinois 


SEPARATORS, Magnetic 
Comes Drill Co., 814 Chestnut St., 


Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 


Rockford, 
llth St., 


SET-UP EQUIPMENT 


Armstrong Bros. Tool . 5213 W. Armstrong 
ve., Chicago 4 

Lufkin Rule Co., Sac ll Mich, 

Starrett, The L ’S., Co., Athol, 


a Mas 
Williams, J. H. & Co., “400 Vulean St., Buffalo 
Fo Oh Us 


SHAPERS, Crank and Hydraulic 
Cincinnati Shaper Co., P. O. Box 111, Cincinnati 
’ 10 
Cosa Corp., 405 Lexington Ave., New York 17, 
» we 
Orban, pat Se, Inc., 42 Exchange Place, Jer- 
sey Ci = 
Rockford Mch. Too! Co., 2500 Kishwaukee St., 
Rockford, Ill. 
4240-4258 N. Knox 


Sheldon Mch. Ce... ine., 
Ave., Chicago 41, I! 


SHAPERS, Vertical and Slotters 


Bridgeport Mches., ai 500 Lindley St.., 
Bridgeport 6, Con 

Consolidated Mch. "Toot Div., 
Rochester 10, i- 

Orban, Kurt Co., "his 
sey City 2, 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, 


Blossom Road, 


, 42 Exchange Place, Jer- 


SHEARS, Alligator 


aoe Co., 1201 W. 65th St., 
10 


Cleveland 2 


SHEARS, Guillotine Bar 
Beatty Machine & Mfg. Co., Hammond, Ind 


SHEARS, Rotary 
Cos comp. 405 Lexington Ave., New York 17, 


Niagara Mch, & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 


SHEARS, Squaring 

Birdsboro Steel Fdy. & Mch. Co., Pirdsere. Pa. 
Cinginnsric Shaper Co., P. O. Box 111, Cincinnati 
Cosa ‘Corp., 405 Lexington Ave., New York 17, 


Lodg je & Shipley f- 3055 Colerain Ave., 
. 45,0 

Niagara Mch. ® re Works, 683 Northland 
Ave., Buffalo, N. Y. 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 


Laminated Shim Co., Inc., Glenbrook, Conn 


SLITTING MACHINES, Rotary 


Bliss Co., E. W., Canton, Ohio 

Niagara Mch. Tool Works, 683 Northland 
Ave., Buffalo 11, 

Waterbury Ferrel Foundry & Mach. Co., Wa- 
terbury, Con 

wae Co., 5504 Walworth Ave., Cleveland 2, 
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Add Chicago Dryer Company, Chicago, Illinois, 
to the ever-growing list of satisfied Verson 


Press Brake owners. In the manufacture of 


** America’s most complete line of commercial 
flatwork ironers”, Chicago Dryer Company 
uses this Verson No. 2010 Intermediate Series 
Press Brake to form flatwork ironer end frames 
from 5’ lengths of 11 ga. mild steel. Two bends 
are made, utilizing the Verson Press Brake 
handled by two operators. In the past, this job 
required six men working with a hand brake. 

Two trays are furnished with each of fifteen 
flatwork ironer models manufactured. Formed 
from 12’ lengths of 16 ga. mild steel, the trays 
were formerly fabricated by an outside source. 


A Verson Press for every job from 60 tons up. 


Carrying an inventory ranging from 5 to 25 
trays for each of fifteen ironer models was 
necessary. Using the Verson Press Brake, trays 
are now formed as needed, eliminating inven- 
tory and reducing the cost per piece. 
Although this Verson Brake has been oper- 


ated only 80 working hours since installation, 
Chicago Dryer Company reports the machine 
has already paid for itself in labor savings, 
convenience and increased production. 

A Verson Press Brake may be the answer 
to your metal forming problems. It costs noth- 
ing to investigate. Call or write, today. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 
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301 








302 


INCREASES 
CENTERLESS 
GRINDING 
PRODUCTION 


ysotohe 


YES 


With This New 
Automatic 
Infeed 
Grinding 
Attachment 


Utmost precision in grinding and 
duplicate sizing. Sizing dial is 
graduated in (.00001) one hun- 
dredth of a thousandth of an 
inch. No hydraulic checking cyl- 
inder to change feed rate when 
oil is cold. No checking of oil 
level or refilling of hydraulic 
checking cylinder. Three (3) dif- 
ferent feed rates are available 
in one unit for the fastest, most 
efficient, and precise sizing ina 
centerless grinder. 

CAN BE USED FOR TRU-FEED AS 
WELL AS INFEED for close sizing. 
Ideally located push button con- 
trol station consists of Stop-But- 
ton, Caution Pilot Light, and a 
selector switch for set up or auto 
grinding positions. CATALOG — 
Write for it today! 


MODERN 
DEVICES 


Subsidiary of 
TWENTIETH CENTURY MFG. CO. 
Box 429 mp Libertyville, Illinois 


Open Territories for Manufacturers’ 
Representatives 
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SLOTTERS—See Shapers, 


Vertical and 
Slotters 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 


Allen- radiey Co., 1331 S. Ist St., 


Barnes, "hate S. Corp, Rockford 
National —_ Co., {70 E. a ist Se. 


land 3 
Vickers, 4 ‘Detroit 32, Mich 


Milwaukee 


Cleve- 


SPECIAL MACHINERY AND TOOLS 

Baird Machine Co., 1700 Stratford Ave., Strat- 
‘ord, Conn. 

Barnes Drili Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & John Co., 201 S. Water St., 


Rockford, til. 
Baush Machine Too! Co., 156 Wason Ave., 
Bethlehem, Pa 


Springfield 7, Mass. 
Bethlehem Stee! Co., 

Mch. Works, 1217-35 Spring 
Bhitsdetptin, Pa. 


— Gear 

arden St., 

Birdsboro Stee! Foundry & Machine Co., Birds- 
boro, Pa. 

Blanchard Mch. Co., 64 State St., 


Bliss E W. Co. 
Oh 


Cambridge 


, 1375 Raff Rd., S. W., Canton, 

io 

Buhr Mch. Tool Co., 835 Green St., Ann Arbor, 
Mich 


Burg Tool and Mfg. Co., Inc., 
gueroa, Gardena, Calif. 


Chambersburg Engrg. Co., 


cog. 
Cincinnati Milling ch. Co., Oakley, Cincin- 
nati 9, Ohio. 


Columbus Die-Too! & Mch. Co 
ve., Columbus, Ohio 

Consolidated Mch. Too! Corp., Rochester, N. Y 
Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Erie Foundry Co., Erie, Pa. 

Espen-Lucas Mch. Works, Front St. and Girard 

Ave., Philadelphia, Pa. 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


15001 S. Fi- 


.. 955 Cleveland 


, Mich. 
Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 
Fellows Gear Shaper Co., 78 River St., 
field, Vt. 
Gisholt Machine So. 1245 E. Washington Ave., 
Madison 10 
on Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, III. 
Hartford Special aeey Co., 
Ave., Hartford, Con 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 


Ingersoll nie Mch. Co., 2442 Douglas St 
ockford 


Spring- 


287 Homestead 


Cleve- 


Kingsbury ach. Tool Corp., Keene, N. H. 

Lake Erie Exgre. Corp., Kenmore Station, Buf- 
falo, 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Modern wg Engrg. Co., 14230 Birwood, 
Detroit 4, Mich 

Moline Tool Co., 102 20th St., Moline 

Motch & Merryweather Mchy. Co., 888. e’ Coth 
St., Cleveland 3, Ohio 

National Acme Co., 170 E. 13st St., 
land, Ohio. 

National Automatic Too! Co., Inc., S. 7th and 

Sts., Richmond, Ind. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

National Twist Drill & Tool Co., Rochester, 
Mich, 
New Britain Mch. Co., New Britain-Gridley 
ch. Div., New Britain, Conn. 
New Jersey "Gear & ae. Co., 1470 Chestnut 
Ave., Hillside, N. 

Niagara Mch. & “Foal Works, 683 Northland 
Ave., Buffalo, N. Y. 

Oilgear Co., 1369. W. Pierce St., Milwaukee, 

Seneca Falls Mch. Co., Seneca Folte, N. Y. 

pele Corp., Box 893, Dayton 1, Ohio. 

Snyder Teol % Engrg. Co., 3400 E. Lafayette, 

troit 7 ch. 

Standard blectricsl Tool Co., 2488-90 River 
d., Cincinnati, Ohio 

Sundstrand Mch. ‘& Tool Co., 2531 11th St., 
Rockford, Ill. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Verson Alistee ‘Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, fit. 

Wicaco Machine Corp., Wayne Junction, Phila- 

delphia, Pa 


SPEED REDUCERS 


Barnes, John S. Corp., Rockford, Ill. 
Boston Goor — Main ‘St., 


North 
LL t 
4 Plaines, lit. 
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a & Scott Co., 5114 Hamilton, Cleve- 


land, Ohio. 
ea O., Gear Mfg. Co., 1140 W. Monroe 
, Chicago 7, Wh. 


SPINDLES, Machine 
Ox ella Corp., 1200 Oakman Bivd., Detroit 


National Automatic B ine Co., S. 7th and N 
Sts., Richmond, 

Standard Electrical Otol Co., 2488-90 River 
Road, Cincinnati, Ohio. 


SPRAYING EQUIPMENT, Metal 
Metallizing Eng. Co., Westbury, L. I., N. Y 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 


Laminated Shim Co., Inc., Glenbrook, Conn. 
Revere Copper & Brass ‘Inc., 230 Park Ave 
New York, 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, 
speed, Tool, etc. 


Allegheny Ludium Steel Corp., Pittsburgh, Pa 

Bethlehem Stee! Co., Bethlehem, Pa 

Carpenter Steel Co., 105 W. Bern St., 
Penna. 

Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
ts., Chicago 8, Ill. 

Timken Roller Bearing Co., Canton, Ohio. 

Vanadium-Alloys Steel Co., Latrobe, Penna. 

Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


High- 


Reading, 


STEEL DISTRIBUTORS 


Ryerson, Jos. T., & Son, 16th & Rockwell Sts., 
Chicago 8, vif. 


STOCKS AND DIES 


DoALL Co., Des Plaines, III. 

Hill Acme Co., 1201 W. 65th St., 
hio. 

Landis Mch. Co., Waynesboro, Pa. 

Threadwell Tap & Die Co., Greenfield, Mass 


Cleveland 2 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Fiat Stock and Wire 

Bliss Co., E. W., Canton, Ohi 

Niagara ‘Mch. & Tool Wks., 637- 697 Northland 
Ave., Buffalo 11, N. Y. 

u..% Too! Co., Inc., 255 North 18th St., 


Ampe E. Orang: 
‘9309 S. Kenwood 


Verson pe listeel Prose Co., 
Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


STRIP AND SHEET, Ferrous 

Allegheny Ludium Steel Cor . “ahat Pa. 
thlehem Stee! Co., Bethlehem 

Carpenter Stee! Co., 105 W. Bern Ss Reading, 


Penna. 
Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 


Sts., Chicago 8, Ill. 


STRIP AND SHEET, Non-ferrous 
— Brass Co., 25 Broadway, New York, 
Bethlehem Steel Co., Bethlehem, Pa. 
Bridgeport Brass Co., Bri dgeport, 


Con 
ween, Jos. T., & Son, Inc., 16th & "Rockwell 
, Chicago’ 8, ill. 
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MORE THAN MEETS THE EYE! 


FOR INSTANCE 


Here are two examples typical of 
Williams cost-saving features. 


WILLIAMS CUTTING-OFF 
AND SIDE TOOL HOLDERS 


Rugged cam-lock 
provides power- 
ful clamp action 
| on blade. 


SIZE FOR SIZE SAME HOLDER 
TAKES BOTH STANDARD CUT- 
TING-OFF BLADE AND SIDE 
TOOL BLADE. ONE HOLDER 
DOES THE WORK OF TWO. 
TOOL INVESTMENT IS CUT IN 
HALF. 


i 1S BORING 
OL HOLDERS 


EACH HOLDER TAKES MANY 
SIZES OF BARS WITHOUT THE 
USE OF SLEEVES OR BUSHINGS 
WHICH CAN LEAD TO SPRING 
AND CHATTER. 





V-BLOCK CONSTRUCTION PRE- 
VENTS CHATTERING SINCE 
BARS ARE GRIPPED AT FOUR 
POINTS AND CANNOT MOVE 
VERTICALLY OR HORIZON- 
TALLY. LOOK behind the performance of any Williams Tool 


Holder and you will find one or more superior features 
which make the big difference in rigidity and versatility 
... that save so many machine shop dollars. 








Buy Williams BETTER TOOLS FOR BETTER WORK from Catalog 303 





FOR PROMPT, CALL YOUR 
PERSONAL ° : LOCAL 
SERVICE , DISTRIBUTOR 


TOOLS OF INDUSTRY 
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THERE HAS ALWAYS BEEN STRUCTURAL SHAPES 


Bethlehem Stee! Co., Bethlehem 
Revere Copper & Brass, Inc., 380 Pak Ave., 
“€e New Yor 7, m ¥. 
i eceltiteenemtemneiall 


Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
IN FRESH OIL LUBRICATION... 


Sts., thionos’ 8, Ill. 
| SUPERFINISHING EQUIPMENT 
- Gisholt Machine Co., 1245 E. Washington Ave., 





STUD SETTERS—See Screwdrivers, etc. 
Madison 10, Wis. 


SURFACE PLATES 


Brown & Sharpe Mfg; Co., 235 Promenade St., 
Providence 1, R. 
DoALL Co., Des’ . a Wi, 


Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 


| SWITCHES, Limit 
| Allen-Bradley Co., 1331 So. Ist St., Milwaukee, 
is. 













Fresh Oil Lubrication is auto- 
matic, closely measured, con- 
stantly fed new oil under pressure 
for each friction surface to which 
it is applied. 

Machine Tools, Compressors 
and special machines of all kinds 
have been kept in top condition 
for 20 or 30 years or more when 


TACHOMETERS—See Indicators, Speed 


TAP HOLDERS 


Brown & Sharpe Mfg. Co., 235 Promendae St., 
| Providence 1, R. 





ith f 6 models of Burgmaster Corp, {8601 S. Figueroa, Gardena, 
odels o ait 
equipped with one of 6 mode a 
Madison-Kipp Lubricators. Ko OO NT Y. son 00 


Oe ic -O Corp., 1200 Oakman Blvd., Detroit 


National ,—— Tool Co., S. 7th and N 
Sts., Richmond, Ind. 

The Model Ol—one of the 

6 Models of Madison-Kipp TAPPING HEADS 


Lubricators. Baker Brothers Inc., 1000 Post Ave., Toledo 
3 io. 
Davis Boring Tool Div., Giddings & Lewis Mch 
oo! Co., Fond du Lac, Wis. 
Ettco Tool ~~ " 594 ~~ Ave., Brook- 
yn § 
Jarvis Corp., Stack Ave., Middletown, Conn. 


MADISON-KIPP CORPORATION Lata MEO Cons Osaka. oper 


: i, a agent. §. Co., 5663 E. Nine Mile Rd., 
- MADISON 10, WIS., U.S.A. etroi Mich 
ee eee co lagi Leland- Gifford Ce., 1425 Southbridge St., Wor- 
Skilled in Die Casting Mechanics « Experienced in Lubrication Engineering « Originators of Really High Speed Air Tools cester, 

For more data circle Item 701 on Inquiry Card National Aitomatic Tool Co., S. 7th & N. Sts., 


Richmond, Ind. 


= Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, 


Pa 
J C S Zoger ot vie 24000 Lakeland Blvd., Cleveland 
MOI cE j E E TAPPING MACHINES 
* =z ony } + agen Inc., 1000 Post Ave., Toledo 
Per Die arpening Baush Machine Tool Co., 15 Wason Ave., 
Springfield 7, Mass. 
a a orp., 317 Mt. Grove St., Bridgeport 5, 
onn. 
on D | F R F L with Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 
Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
e gueroa, Gardena, Calif. 
X ul sive Chicago Pneumatic Tool Co., 6 E. 44th St., 
jew ie, Oe Ve 
Cincinnati Bickford, Div. of Giddings & Lewis 


“7 a Mch. Tool Co., pomiey, Cincinnati 9, Ohio. 
Cross Co., P. O. Box 3835, Park Grove Postal 
y | Sta., Detroit 5, Mich. 
Edlund Machinery Co. Cortland, N. 
“— 3 Mg Inc., 594 Johnson ne. Brook- 
n 
Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Hill ‘Acme Co., 1201 W. 65th St., Cleveland 
2, Ohi 


s o. 
Kaufman Manufacturing Co., Manitowac, Wis. 
al Gon aun Ge Kingsbury Mch. Tool Corp. Keene, N. H. 
ite Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
Landis Mch. Co., Waynesboro, Pa. 
Le Maire eee F joo Co., 2657 S. Telegraph 

















NEW METHOD produces 500,000 to 800,000 pieces 5 station die produces _ 500,000 _to meine Georen Mt 102 Moth St., (Moline, Wi. 
per die sharpening with very little punch breakage 800,000 calendar pencil clips per grind oy Automatic, Toc Tool Co., | S. 7th and 
and quality of pieces is better. Here is dramatic proof from .008” stock at Brown & Bigelow . ts., Richmond 
that DIEBEL’S exclusive cylindrical ram cuts die de- plant in Minneapolis. arner & Swosey to, 5700 Comesie wane 
flection to an absolute minimum. 2098" oh nce, 34000. ‘Lakelond Blvd., Cleveland 
OLD METHOD required three dies that had WHEN THIS PART was moved from an O.B.1. 
to be sharpened every 50,000 pieces. Punch to a DIEBEL 12 Ton Hi-Production Automatic, TAPS, Hand, Machine Screw, Pipe, etc 
breakage was high. It took two O.B.1. presses production increased from 50,000 to as high DoALL Co., 254 N. Laurel Ave., Des Plaines, 
working two shifts to produce 25,000 pieces as 800,000 pieces per grind with less punch " i 
per day. breakage Greenfield Top. & Die Corp., Greenfield, Mass. 
Jarvis Cor. Stack Aye. Middletown, a 
Sheffield op. cox. 8 eee LS 
Threadwell 7—* Die 1 field "Mass. 
S 1 S 1 - C Winter Bros. Co., Rochester, Mich. 
ales Jervice f2z.Uo. sale lil 
2361 University Avenue St. Paul 14M, Minnesota Greenfield Tap & Die Corp., Greenfield, Mass. 
andis Me! 
a Acme *éo., wav E. Ors ist ‘St., Cleve- 
For more data circle Item 702 on Inquiry Card sheffield Corp. Box 893, Dayton 1, Ohio. 
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... performance 
beyond the 
usual... 








Design of high-speed precision 
machinery often calls for bearings 
which offer the utmost in load ca- 
pacity, “hot hardness”, dimensional 
stability. Each machine presents its 
own exacting requirements. 


Fulfillment of unusual requirement 
combinations is a specialty at Roll- 
way. Your selection of exactly the 
right precision radial cylindrical 
roller bearing is assured by: 


@ A broad range of types and sizes, 
ROLLWAY numbered in the thousands 


@ Retainers of standard bronze or 


“Rollube” ferrous alloy, in roller- 
riding, land-riding, or broached 
construction 


@ Crowned rollers 
BEARINGS @ Modification of any factor to meet 


your application 


To further implement your choice, the Rollway 
Catalog and Engineering Data Book contains the 
first listing, by any manufacturer, of the thrust 
capacities of cylindrical radial roller bearings. 


ROLLWAY BEARING CO.., Inc., Syracuse 1. N. Y. 


ROLLWAY 


ENGINEERING OFFICES j Maximum 
ROLLER BEARINGS 
Syracuse ¢ Boston ¢ Chicago 


Detroit « Pittsburgh © Seattle 
Cleveland « San Francisco 
Houston e Los Angeles 
Philadelphia « Toronto 
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TESTING EQUIPMENT, Air, Oil & Water | hone Co., 1201 W. 65th St., Cleveland TOOL CONTROL BOARDS 


Pressure Renilla hach. a eae Cross Co., P. O. Box 3835, Park Grove Postal 
Lomb, F. Joseph Co., 5663 E. Nine Mile Rd. Loninid Corg. Box 893, Dayton’ 1, Ohio. Sta., Detroit 5, Mich 


Detroit 34, Mi P 
5 : TOOL HOLDER 
THREAD ROLLING DIE See Dies, Armstrong Bres. Tool Co., 5213 W. Armstrong 
Thread Rolling Ave., Chicago 46, Ili. 
THREAD CUTTING MACHINES Bridgeport &Pe:. Inc., 500 Lindley St., 
Davis & Thompson Co., 4460 W. 124th St. ridgepor 
ied 4 Burgmaster Corp., 15001 S. Figueroa, Gardena, 
Milwaukee 10, Wis 
Hill ‘Acme 4 Gos a 65th St.. THREAD ROLLING EQUIPMENT Calif. 
io 


; Cleveland 2, Hartford Special Machinery Co, 287 Home- Cleveland Twist Drill Co., 1242 E. 49th St. 
Landis Mch. Co., Waynesboro, Pa. stead Ave. Hartfor at we hio. ee ; 
" Landis Mch. Co., Waynesboro Davis Boring Tool Div., Giddings & Lewis 
shettiela Corp., Bex 695, Dayton |, Ohio National os Co., 170 (stat St., Cleve- Machine Tool Co., Fond du Lac, Wis. 
land DeViieg Microbore Div., 2720 W. Fourteen Mile 
National ‘Machinery Co., Tiffin, CRe. Road, Royal Oak, Mich. 
THREAD CUTTING TOOLS Reed Rolled Thread Die Co., P. O. Box 350, Kennametal, Inc., Latrobe, Penna 


Worcester 1, Mass d Metal Carbides, rR. 6001 Southern Bivd., 
Armstrong Bros. bg Go., 5213 W. Armstrong renee Corp., Box 893, Cater 1, Ohio. Youngstown Ohio. 


Ave., Chicago 46, & O Press Co., Hudson, New York Vascoloy- ome ow Waukegan, Ill. 
Geometric Tool Co. _ Greenfield Tap & Die Waterbury Farrel Foundry & Mach. Co., Wa- Wesson Co., 1220 Woodward Heights Bivd., 
Corp., New Haven 15, Con terbury, Detroit 26, Mich 
witieens, }- H. & Co., 400 Vulcan St., Buffalo 


‘ 








TOOL MATERIAL, Cast Non-Ferrous 
Alloy 


Allegheny Ludium Steel COR a. Pa. 
Armstrong Bros. Tool r° . Armstrong 

Ave., Chicago 46, 
Vascoloy-Ramet pag “Waukegan, i. 


TOOL MATERIAL, Cemented Carbide 
+ 4 Ht + H Alleghi I | ., Pi i, 
its specifications add up Ogan Aratrong Bron Toon C9. 18 W. Aemitrong 
ve icago 


Cl land Twist Drill Co., 1242 E. 49th St., 
to high production capacity Cleveland ‘14, Ohio. ~~ 


Ohio. 
4a DoALL Co., 254 N. cael Ave., Des Plaines, III. 
Lathe Kennametal, Inc., Latrobe, Penna. 
Metal Carbides Corp., Youngstown 12, Ohio. 
Vascoloy-Ramet Corp., Waukegan, III. 


Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 





TOOL MATERIAL, Ceramic 


Meta! Carbides Corp., Youngstown 12, Ohio. 
Norton Co., 1 New Bond St., Worcester 6, 


ass. 
Vascoloy-Ramet Corp., Waukegan, III. 


TOOL MATERIAL, High-Speed Steel 


Allegheny Ludlum Stee! Cor, sot Pa. 

Armstrol Bros. Tool Co. F513 W. Armstrong 
Ave., Chicago 46, 

Comperter Stee! Co., 105 W. Bern St., Reading 
en 

Cleveland Twist oe Co., 1242 E. 49th St., 
Cleveland 14, Oh 

Vanadium- Alloys Steel Co., Latrobe, Penna. 


TRACING ATTACHMENTS 


American Tool Works Co., Pearl & Egglestor 
Aves., Cincinnati 2, Ohio. 
G & L and Hypro Div., Giddings & Lewis Mo- 
chine Tool Co., Fond du Lac, Wis. 
— — Rae — E. Washington Ave. 
adison 
: eee Gorton Mch. . W521 Racine St., Racine, Wis 
Logan No. 6565 14” Lathe — Jones & Lamson Mch. Co., 512 Clinton St.. 
Springfield, V 
Wales-Strippit, tl Akron, N. Y. 
Warner & Swasey, 5701 Carnegie Ave., Cleve 
land 3, Ohio. 
Logan designs greater reliability and accuracy, and Spindle speeds 
| life into its lathes by a generous combination of oe oe TRANSFER MACHINES 
ve . 3 lathes a generous Co : 
_— doen ; : ' Ys 8 et See Multiple-Station Machines 
high-capacity features. For instance — u i —— 
collet chuc 
capacity TRANSMISSION, Variable Speed 
poe, John Eee 7 Rng i. 
: 58” swi oston Gear ih. , Mass. 
precision ball bearings with built-in preload 14 << neatly aD, 3... .. 
—— os Co., 1152 Dublin Rd., Columbus, Ohio 
A variable-speed drive lets you change speed while work Oil ear Co., 1569 W. ‘Pierce St., Milwaukee 
9” swing over 
is turning — without shifting belts 


saddle cross slide Vickers, Inc., Detroit 32, Mich. 


@ An oversize spindle with 158” bore turns on four super- 


A warp-free lathe bed with high, strong walls braced by 40” between 


TRUCKS, Material Handling 
— Too! Co., 834 So. 9th St., Hamilton 
lo. 


oversize ribs to withstand heaviest stresses; two V-ways centers 


and two flat ways are flame-hardened and precision-ground 


There are many more reasons why this and other Logan TUBE-FLANGING MACHINES 
Lathes have a greater capacity. The complete specifications Niggara Mch. & Tool Wes. 637-697 Northland 


tell the story. Write for them. Buffalo 11, 


TUBE FORMING AND WELDING 
LOGAN ENGINEERING CO. Dept. K-459 4901 Lawrence Avenue, Chicago 30, Illinois MACHINES 


Yoder Co., 5504 Walworth Ave., Cleveland, 
Ohio. 


TUBE MILLS 
vor Co., 5504 Walworth Ave., Cleveland, 
oO. 
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There’s a BIG DIFFERENCE 
in AIR FRICTION CLUTCHES 





THE MINSTER CLUTCH 
IS MORE EFFICIENT 


Maximum Clutch Performance and Longest Clutch Life 


It’s not unusual for the clutch and brake on a Minster 
press to perform, shift after shift, on rapid single 
cycle operation for eight, ten or twelve years 
without ever being disassembled for relining. 
Users of all types and sizes of Minster presses con- 
sistently get that kind of service from the Minster 
patented Combination Air Friction Clutch and Brake. 
Improvements in the design of the Minster clutch 


are being made continuously by Minster, the press 
builder that developed and pioneered the air fric- 
tion clutch for presses. Performance records prove 
that, with a Minster clutch, the length of service and 
operational value is there. 

Next time you're evaluating press equipment or 
considering a press clutch conversion, bear in mind, 
all air friction clutches are not alike. 


THE MINSTER MACHINE COMPANY, MINSTER, OHIO 


fam Cross section 
of parts 
in motion 


AIR IN— CLUTCH ENGAGED—(brake off) 


MACHINERY, April, 1959 


AIR OUT—BRAKE APPLIED—(clutch disengaged) 


Compare the number of 
parts... 


The Minster Combination Air Friction 
Clutch and Brake is one synchronized 
unit with one moving member engaging 
the clutch by air pressure in one direc- 
tion and applying the brake in the oppo- 
site direction as air exhausts. Movement 
from full brake to complete engagement 
is the absolute minimum, assuring fast 
action at any speed for quick, controlled 
stopping. 
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TUBING, Non-ferrous 


TUBE & PIPE CUTTING-OFF MACHINES 


on: Brass Co., 25 Broadway, New York, Grieder Industries, Inc., Bowling Green Ohio. 


Metal Teton Corp., Elkhart, Ind. 


Sheffield Corp., Box 853, Dayton 1 , Ohio. 


Mueller Brass Co., Port Huron 34, Mich. 
Revere Copper & Brass inc., 236 Park Ave., ULTRASONIC MCH. TOOLS 
Pg N. + Sa Inc., 16th & Rockwell Sheffield Corp., Box 893, Dayton 1, Ohio. 


Sts., tices” 18, tl. 


TUBING, Steel 


VALVE CONTROLS 
Barnes, John S. Corp., Rockford, Ill. 


L t Mch. Co., Inc., Logansport, Ind. 
Allegheny Ludium Steel Corp., Pittsburgh, Pa pganspor : Or ao M _ 


Carpenter Stee! Co., 105 W. Bern SS. 


Penna. 
Metal Forming Corp., Elkhart, 
National Tube Div., U. 5. 

Penn Place, Pittsburgh h, 


Vickers, Inc., Detroit 32, Mich. 


Reading, 


Stee! _. 525 Wm. VALVES, Air 


Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 


Revere yeoper & Brass Sa 230 Park Ave., Logansport Mch. Co., Inc., Logansport, Ind 


~ v7. N. ¥. 


Mechanical Air Controls, Inc., Oak Park, Mich. 


& Son, Inc., 16th & Rockwell Numatics, Inc., Milford, Mich 


a re 18, I. 


—_ Operating Valve Co. 110 E. Golden Gate 


Timkin Roller Bearing Co., Canton, Ohio. Ave., Detroit 3, Mich 





STANDARD EQUIPMENT 
Air clutch and brake. JIC 
controls plus dual air 
valve. Four square type 
gibs with bronze surfaced 
ways on ram. Hard bronze 
crankshaft bushings and 
ball seat. Ram counter- 
balances. Forced lubrica- 
tion, etc. 


Accurate 
Efficient 
Dependable 








SINGLE CRANK 


STRAIGHT SIDE 
PRESS 


@ 150 ton capacity adaptable for a wide 
range of jobs. 

@ Plain flywheel or back geared type. 

@ 612” dia. main bearings, 9” dia. crank pin. 

@ Dimensions of bed and ram face, stroke length 
and shut height available as required. 

@ Extra heavy box type steel weldment tie rod 
construction. 


@ Rigid and accurate for precision work 
and long die life. 


Write — Bulletin L-18 on 20 to 150 
ton single and double crank straight 
side presses . . . also, 30 to 75 ton 
double crank gap frame presses. 


L&éJ PRESS CORPORATION °° iii No: 
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a} Son, A., 470 Vanderbilt Ave., Broox- 


Skinner Electric Valve Div., New Britain, Conn. 
Tomkins-Johnson Co., 617 N. Mechanic i 
Jackson, Mich. 


VALVES, Hydraulic 

Barnes, John S. Cor a Rockford, Ill. 
Denison Engineering . American Brake Shoe 

115 Dublin. Rd. “Columbus 16, Ohio. 
enn ‘Eng. Div., American Steel Foundries, 1150 
Tennessee Ave., Cincinnati 29, Ohio. 

Hydraulic Press Mfg. Div., Mount Gilead, Ohio. 
Logansport Machine, Inc., 810 Center Ave., 


ogan: rt, ind. 
Ollgeer ed 1569 W. Pierce St., Milwaukee, 


is. 
Vickers Incorporated, Division of Sperry Rand 
Corp., 140 Oakman Bivd., Detroit, Mich. 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 
Bridgeport pen. Inc., 500 Lindley St., Bridge 


po Con 
Brown & Sheree Mfg. Co., Providence, R. |. 
Cincinnati Milling Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio. 
Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio. 
Logansport Machine Co., Inc., 810 Center Ave., 
nsport, Ind. 
— Mch. Tool Co., 2005 Losey Ave., Jack- 


Mich. 
predite i? Co., 990 Housatonic Ave., 
Brid Soepor. Conn. 
— Engineering Co., Frankenmuth 2, 


wae Co., 1220 Woodward Heights Blvd., 
Detroit 26, Mich. 


WELDING EQUIPMENT, Arc 
Air r Reduction Se Sales Co., 150 E. 42nd St., New 
Lincoln Electric’ Co 22801 St. Clair Ave., 


Cleveland, 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 

Air Reduction? Sales Co., 150 E. 42nd St., New 
° 

Linde ¢ Co., ‘30 EY 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 


Eisler noe, Co. Inc., 750 South 13th S&t.. 
Newark, J. 


WELDING POSITIONERS 


Cister ~ 2 Co., Inc., 750 South 13th St., 
Newark, 


WELDMENTS 
Bliss, E. W. Co., Canton, Ohio. 


Vereen Allsteel’ Press Co. 93rd St. & S. Ken- 
Ave., Chicago, til. 


Al y Ludium Steel Corp., Pittsburgh, Pa. 
(Stainless) 

Bethlehem Stee! Co., Bethlehem, Pa. 

— Stee! Co., ‘105 W. Bem’ _ “Reading, 


U. . Stee! Corp., 525 Wm. Penn PIl., Pitts- 
rg . Penna. 
Vanadium-Alloys Steel Co., Latrobe, Penna. 


WIRE FORMING MACHINES 
Coeg prey 405 Lexington Ave., New York 


Eisler Erore., S Co., Inc., 750 South 13th St., 
Newark, 
S. Tool 4 Inc., 255 North 18th St., 
“Ampere, E. Orange, “— 2. 


WOODWORKING MACHINES 
Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohi 


io. 
OT a Bros. & Co., 2136—12th St., Rock- 
or 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 

Allen Mfg. Co., Bloomfield, C 

Armstrong Bros. Tool Co., ‘S213. WwW. Armstrong 
Ave., Chicago 46, 


Chicago Pneumatic’ Tool Co., 6 E. 44th St., 
New York 17, 


Wires, vy H. & Co.,'400 Vulcan St., Buffalo 
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OLIVER | Template Tool Bit Grinder 


Duplicates Precisely in One Operation 











That’s right! The Oliver Template Tool Bit Grinder sharpens single 
point tungsten carbide, high speed and stellite turning tools 
duplicating exactly all original flats and radii every time the tool is 
ground . . . in one simple, efficient grinding operation. 


How is it done? Well, as you can see from the drawing above the 

answer lies in “template control.” The template at the top of the 

specially designed tool holder is a twice size replica of the tool form 

being ground. The tool, securely held at mid-point in the holder, 

contacts the wheel and is ground until the template touches the 

template stop. In this manner, the tool is ground to the exact profile 
of the template. The 
entire operation is per- 
formed in seconds — 
easily, accurately on one 
machine .. . a machine 
that pays for itself by 
reducing your tool inven- 
tory and by eliminating 
lost production time and 
tool breakage. 


Want proof? Oliver will 
grind your tools on a “no 
charge” basis. Write today 
for full information. We'd 
like the opportunity of 
sending you a quotation. 


OLIVER .: ADRIAN 


1410 E. Maumee St. + Adrian, Michigan 


DRILL GRINDERS AND THINNERS-TOOL AND CUTTER GRINDERS—AUTOMATIC AND MANUAL 
FACE MILL GRINDERS—TOOL BIT GRINDERS—CONTOUR SAWING -AND FILING MACHINE! 





How to add dividends 
to single point tools 


The tool room can add four “dividend 
areas” through use of the Oliver 20” 
Template Tool Bit Grinder and can pro- 
tect initial investment in tool bits. The 
dividends available to you are (a) rapid 
sharpening, (b) positive duplication, (c) 
grinding wheel economy and, (d) high 
salvage value. 


The total time involved in sharpening a 
tungsten carbide tipped tool bit is negli- 
gible. An average *4” square tool calling 
for a total stock removal of about 42” 
is sharpened completely in approximately 
30 seconds. This includes all angles, radii 
and soft steel support. 


Positive duplication is readily assured. 
Once your tool engineer has determined 
the proper shape and clearance for best 
results, it is important that there be no 
guess work on subsequent grinds. The 
Oliver template control insures such a 
grind. 


Grinding wheel economy is extraordinary. 
Practically all users have found secondary 
diamond wheel finishing of carbide tipped 
tools completely unnecessary. The 20” 
diameter silicon carbide wheel produces 
a micro-finish almost equal to that ground 
with a diamond wheel. 


Your tool bits can have a high salvage 
value. It is common practice to discard 
tool bits when the carbide contains an 
area which has broken out for a con- 
siderable distance. The removal of the 
damaged area is quite expensive by ordi- 
nary grinding methods. The Oliver Tool 
Bit Grinder permits the removal of 4%” 
or 4%” of carbide in a minute or two, 
thus giving you new tool performance 
once again at a very low cost. 





Expert Help for 


¢ Designers 





e Buyers 
e Installers 
Operators 


of Hydraulic and Pneumatic Equipment 
for Production Machinery 


Are you making maximum use of automatic machine and work- 
handling operations controlled by hydraulic or pneumatic power? 
HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
now provides you with comprehensive, up-to-date information on 
Applied this subject, which is growing daily in importance as automation 
got Can Be AP at becomes more and more widespread 

Qperation 


HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 


shows you: 
.. how to make the most of the advantages of fluid power. 


..how to choose the equipment, the circuit arrangements and 
the operating medium best suited for each application. 


. how to select the right kind of packings and seals for hydraulic 
and pneumatic applications. 


.. how to decide on the kind of sequencing to use. 


. how to analyze equipment for accuracy of control, safety, ease 
of operation, etc. 


.. how to decide whether to use air or oil to do a particular job. 


.. how to maintain your hydraulic and pneumatic equipment at 
top operating efficiency. 


COVERS ALL THESE SUBJECTS! With the tremendous variety of equipment that is available, and 
j the almost infinite number of circuit arrangements that are possible, 
The Evolution of Fluid Power it requires expert knowledge to make the most efficient use of 
Hydraulic Fluid hydraulic and pneumatic power—knowledge that takes years of 
VOGUE THUS study and experience to acquire. HYDRAULIC AND PNEUMATIC 
The Hydraulic Power Unit POWER FOR PRODUCTION has been written by an expert who 
Hydraulic Accumulators has spent many years in the fluid-power field. The author, Mr. Harry 
Fluid Power Lines L. Stewart, is well equipped to answer the questions that arise when 
Hydraulic Valves and Their Functi the application of fluid power is under consideration, and to supply 
y . : Aegean the facts that you should know if you are to get the most out of 
Hydraulic Cylinders, Intensifiers, and Motors your equipment after it is placed in operation. 
Heat Exchangers for Hydraulic Systems 


Synchronizing the Movement of Fluid Power Rams From a wealth of firsthand experience, and with the cooperation 
Dual Pressure Hydraulic Systems of experts and manufacturers of all types of hydraulic and pneumatic 

ae equipment, he has brought together information not hitherto available 
Safety Controls for Hydraulic Circuits in a single, convenient source . . . information that will be invaluable 
Sequencing of Hydraulic Cylinder Motion to the newcomer to the field and that will also serve as a useful refer- 
Packings and Seals ence to those now active in fluid-power work. A review of the chapter 
Air Filters, Lubricators and Regulators headings at the left will give you some idea of the scope of the book. 
Pneumatic Controls ; ; If you are planning to purchase, install or operate hydraulic or 
Air Cylinders and Their Design pneumatic equipment, this book can save you many hours of time and 
Power-operated Holding Devices more than repay its cost. Here is a veritable encyclopedia of informa- 
Pneumatic Safety Circuits tion about fluid-power circuits, types of equipment and operational 
Remote Control Pneumatic Systems details. Order your copy today and put it to work for you at once. 


~~ egg F Just use the convenient coupon below, and note that you may return 
Combination of Fluids in a Single System the book within five days if you do not find it completely satisfactory. 


416 Pages 
348 Illustrations 


$8.50 


By mail order, Canada or overseas, $10.25 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 


Please send me . . . copies of HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
(Price, $8.50). If 1 do not find it completely satisfactory | will return it within five 
days and payment will be refunded. 

(] | enclose payment in full. Send book(s) postpaid. 


[] Bill me. [) Bill my company. (Postage and handling charges of 15¢ per book 
are added if payment in full is not enclosed. Orders from overseas must be accom- 
panied by remittance in full in U. S. funds.) 


(Please fill in if you want book sent to your home) 
* This information would be appreciated for our records. 








USE THIS NEW KIND OF 
DIAMOND 
CUT-OFF WHEEL 


Gives narrower, smoother cuts on 
industry’s toughest materials 


... yet prices start at only $32.25 


Now...at production prices... DIATRONIC gives 
you a rim width of .006” that’s accurate to a maxi- 
mum total tolerance of .0005”— or your money back. 
This accuracy is built in by a new process. No 
break-in needed. New narrow cut reduces sawdust 
loss 30%. A must for $3,000-a-pound silicon or ger- 
manium crystal. Cuts tungsten carbide, corundum, 
aluminum oxide, glass... practically anything. 
Stock orders shipped in hours; special wheels avail- 
able. Write for literature, price list. 

Another invention marketed by 

NAVAN PRODUCTS, INC. 


Subsidiary of North American Aviation, Inc. 


Dept. 141, International Airport, Los Angeles 45, Cal. 


g 
Ay Jar 


\N 


= DIATRONIC’ DIAMOND WHEELS 


LIS. “with built-in tolerance” * 





TRADEMARK 
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ALL TYPES & GEARED 
ASSEMBLIES FOR- 
ELECTRONIC 
MISSILE 
INSTRUMENT 
AIRCRAFT 
BUSINESS 
MACHINERY 
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SUBLAND DRILLS 
IN LOCAL STOCKS 


FOR DRILLING and 
CHAMFERING PRIOR 
TO TAPPING— 


IMMEDIATELY 
AVAILABLE 


ALL PRACTICAL SIZES 
IN 3 STEP LENGTHS 

3 SHANK STYLES 

with Straight Shank, Tapered Shank or Jobbers Length 


Now...Mohawk Subland Drills are manu- 

factured in all practical standard sizes, 

in 3 step lengths and 3 shank styles—to 

meet all drilling-chamfering requirements. 
And, Mohawk Standard Sublands sizes match ac- 
cepted industry practice on unified thread sizes, hole 
tolerances, etc. 

Why? Because Mohawk Standard Sublands affords 
a faster, more accurate economical method of simul- 
taneously drilling and chamfering clean, concentric 
holes for better tapping operations—plus a saving 
in tap costs. 

Mohawk Standard Subland Drills are available 
direct from your local distributor's stock—immediately! 
Start saving production time and equipment dollars 
today. Call the Mohawk man right now! 


Just off the press! This new 12-page 
Catalog illustrates the multiple ad- 
vantages of Mohawk Standard Sub- 
land Drills. Yours for the Asking! 





ee ee ee 


4 d J 4 ee ot Wag ae & 
stil’ Sitti Li littl ili 
*5 = - $ paaecee 
f." TOOLS, ine.::=::: 
THETETT ITI Tt rae 





( MONTPELIER, OHIO 
—_ 
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COMPLETELY NEW COVERAGE OF 
METHODS—TIME MEASUREMENT and 
TIME AND MOTION STUDY 


ENGINEERED WORK MEASUREMENT is a comprehensive, up-to- 
date treatise for solving problems of Methods-Time Measurement (MTM) 
and Time and Motion Study. It will help you analyze and eliminate wasteful 
and inefficient procedures and set up sound money-saving methods for all 
types of work operations. History, fundamentals, mathematics, applications 
and standards of MTM are covered. Complete tables and an official MTM 
working data card are also included for direct applications to specific work 
measurement problems. 

It also presents a thorough survey of Time and Motion Study coverin 
background and uses, and describing the latest and best in techniques on 
equipment. For the first time MTM and Time and Motion Study are pre- 
sented as complementary rather than opposing systems, for a more efficient 
approach to and better solution of every type of work measurement 
problem. 

630 Pages ENGINEERED WORK MEASUREMENT will provide industrial 

. engineers and managers, methods engineers, process engineers, MIM 

120 Illustrations a ng time po motion study a“ soolleens and + ate with a 

Official MTM Data Card Insert | thorough working knowledge of the principles, techniques and data of 
work measurement. 

$1 2.00 Design engineers, tool engineers and foremen will find the chapter on 

Simplified MTM especially suitable in helping to determine which of 

several work methods is the most efficient for performing a given operation. 

Send for your copy today! 


The Industrial Press, 93 Worth Street, New York 13, N. Y. 


Please send me a copy of ENGINEERED WORK MEASUREMENT 
(CD |! enclose check or money order for $12.00 ($13.50 By mail, Canada or overseas) 


By mail, Canada or overseas $13.50 


(0 Send book under Five-Day Free Inspection Plan. If | decide to keep book | will send 
payment, plus postage charges (15c) within five days. 


(C0 Bill me (C) Bill Company 
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A Grieder Tube Cut-Off Machine will produce 
4500 to 6500 cut-offs per hour 


Grieder Tube Cut-Off Machines are 3 to 8 times faster 
than others, and speed is only one of the cost saving ad- 
vantages they provide. For example: 
$ Cut tubing of any shape to any length—steel, copper, 
brass, aluminum and alloys. Continuous automatic 
operation. 
Lengths can be held to plus or minus .002” on light 
wall tubing and to .003” on heavier. 
Precision clamping dies prevent tube distortion and 
produce a quality cut. Tube does not rotate. 
Thousands of cuts without grinding. Blades can be 
sharpened on standard tool room equipment and 
used for as many as a million cuts. 


Write for literature, stating tube sizes and production re- 
quirements. 


GRIEDER INDUSTRIES, INC. 
P.O. Box 169 * Bowling Green, Ohio 


Please send bulletin describing 
Grieder Tube Cut-Off Machines. 


For more data circle Item 706 on Inquiry Card 
low cost 


HYDRAULIC 
odd mi. KEYSEATER 


cuts standard, 
tapered keyways Double Eccentric 
Va" to 2’ wide 


fast set-up—saves time s : 
ps pet Adjustable 
low cost operation-uses 

standard tool bits 


heavy-duty hydraulic D a H L L 4 E A D S 
circult—assures accurate 
keyways 
compact, 21” x 61”—no 
special foundation 
Send for Bulletin 34 
E. W. BLISS COMPANY 


1132 N. Seventh St., San Jose, Calif. this type standard with 
For more data circle Item 707 on Inquiry Card 


The only heads of 


Full Ball Bearing Construction 


®@ greatest flexibility in drilling irregu- Write today for com- 


plete information on 
larly spaced holes this dependable Double 


Dr. Chas. Eisler ME, Founder @ sustained accuracy for trouble-free Sosontite Adjustable 


- Drillhead . . . the lat- 
Cam Calculating Service Ches. Eisler, Jr., Pres. operation est addition to the 


Thriftmaster line of 
EISLER ENGINEERING CO., INC. | Quen.) @ 20 Standard Models—3 to 8 i i 


Single Eccentric, Univer- 


Spindles sal Joint type Adjust- 
For more data circle Item 708 on Inquiry Card able and Special Fixed 


@ Special Models on Order Center Driliheads. 


\ Subsidiary 
JIG AND FIXTURE DESIGN f Thompson Industries, Inc. 
aan 
A practical book with 382 pages of information on - 


the design and construction of jigs and fixtures for THRI veel Products Corporation 
a ee and milling. $5 per copy. geese sabe t Sere 


MACHINERY, 93 Worth St., New York 13, N. Y. — ; LANCASTER, PENNA. 


Also Makers of DORMAN AUTOMATIC REVERSE TAPPERS 
For more data circle Item 709 on Inquiry Card 


MACHINERY, April, 1959 








\ E W | . - » SOLVE GEAR RATIO 


PROBLEMS DIRECTLY! 


The principal feature of Gear Ratios for 4-6- and 8-Gear Combinations, 

a new book by gear authority, Earl Buckingham is new, never-before-published 
tables of pairs of consecutive factorable numbers from 1000 to over 40,000. 
These tables of consecutive numbers, together with their ratios and reciprocal 
ratios, provide a simple and direct means for putting together 4-, 6- and 

8-gear combinations to obtain specified ratios. 





Part I: gives work-out examples of how gear ratio calculations are 
accomplished with the aid of the tables in Part II and III; 


Part II: consists of tables of consecutive factorable numbers 


from 1000 to over 40,000 together with their ratios and reciprocals 
of their ratios; 


Part III: consists of Brocot’s tables of gear ratios listing all 
ratios obtainable with any combination of two gears, each of which has 
120 or less teeth; 


Part IV: discusses important factors other than ratio, that enter into 

the design of gear trains. Included are considerations of relative strengths 
of gears of the same ratio but of different size, as well as the discussion 

of the mountability of change-gears and the use of change-gears for 
indexing operations. 


The worked-out examples in Part I illustrate ratio calculations to meet 
four sets of conditions: (1) No restriction on size or number of 
change-gears; (2) Number of change-gears restricted but not size of 
gears: (3) Both size and numbers of pairs restricted; and 

(4) Finding gears for certain low and difficult ratios. 


With Gear Ratios for 4- 6- and 8-Gear Combinations you can determine 
a suitable set of 2-, 4-, 6- and 8 change gears to meet high precision 
gear ratio requirements in the field of fine-pitch instrumentation, 

gear hobbing and other industrial gearing requirements. 


If you are an engineer who is involved in the design of gear trains for 
new mechanisms, or a shopman who is figuring change-gears for machine 
tools, this book will prove to be a valuable time and labor saving aid! 
END TRIAL AND ERROR METHODS! 
SEND FOR THIS BOOK TODAY! 


$5.00 


Canada and overseas $5.95 


THE INDUSTRIAL PRESS, 93 WORTH STREET, NEW YORK 13, N.Y. 


Please send me a copy of Gear Ratios for 4-, 6-, and 8-Gear Combinations. If | do not find it completely satisfac- 
tory | will return it within five days and payment will be refunded. 


[-] Enclose payment in full; send book postpaid. 


[) Bill me. [) Bill company. (Postage and handling charges of 15¢ per book are added on billed orders. Or- 
ders from overseas must be accompanied by remittance in full in U. S. funds.) 
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Come to CAM HEADQUARTERS 
for all your CAM NEEDS 


GEARS 


Made to Your 
Specifications 


You and we can form 
Shown here are typical cams which Rowbottom can produce for > : S team—you to draw 
you or which you can manufacture on Rowbottom Cam Millers ; up the specifications; 
and Cam Grinders. Types include box, barrel and face and we to make the gears 
cams hardened and ground for extra long, tough service. —that will be profit- 
eoulanion 2 mach teas ea a lg Mie 9 Ally 
r ins owbottom machines, you are certain o ” : 
of one very important thing . . . you get the benefit of Rowbot- vee oe Gears of all types, all 
ie “i | a sizes, all materials. De- 
om’s long, ex- . ' ‘ n . 
+a pA sat oi | sign-engineering serv- 


and experience as . } ice available. 
pioneers in th's : 


field of metal ; a Custom Gears 
working . . . and eae Exclusively 
assurance of the 


most efficient 


service. Also pro- j DIEFENDORF GEAR 


filers and profil- 


ing service. : aot he : ? CORPORATION 
Side and . ' 


og a 1, N. Y. 
Barrel Cams Box Cams : Syracuse 


Send drawings or specifications. Ask for illustrated literature. 
The ROWBOTTOM MACHINE CO. 0 f- bs rE N nO: 4 FE 


WATERBURY, CONN. 
A R S 
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Now, draw circles with Safe and Efpcccent 
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a spin of the draftman's 

pencil in this new SPEED j KATO TAPPER 
circle template. Smooth 
ball-bearing action as- } + DURABLE-gives years of service 


sures effortless drawing. even at 7 ae soll 14-38” 
Compact, always ready + SIMPLE TO OPERATE-especially | 


Capacity 


1/30" | 
for use. Insures greater with long or slender il 12-1” 


>> OOD. ea Mea + SAFE—safety device prevents 18-1 3/8" | 


\ king of t 
whet as breaking of tap 


~ LIGHTWEIGHT-easy to use nso |1 2-2" | 
SUCCESSOR TO -- COMPASS 


” Write for catalogue to: 
Faster, More Accurate—Versatile YAMAZEN TOOL MFG. CO., LTD. 
Draftsmens’ Model D-1 graduated in 32nds to 2”. Model S-1 in 


3-chome, Itachibori-kitadori, Nishi-ku, Osaka, J 
16ths to 2”. Postpaid $2.00. Money back guarantee. j pS tN piPteinsa ren tM 


F & H Mfg. Co. Room 10, 817 NW 23rd St., Portland 10, Ore. 
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DO Y D? T? F 
hh ant gan THE ott ie OF > s INSPECTION oe 


METALS and ABRASIVE CUT-MACHINING OF METALS” , | | PROJECTION 


gives practical advice on all phases of cold bending and 


abrasive cutting. Simply written by shop men for shop men. with the 
Price $3.00. q . ie NEW 
Wallace Supplies Mfg. Co. ‘ 
1310 West Diversey Parkway Chicago 14, Illinois ~ -¥ MICRO PROJECTOR 
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“nh A Ee AL Sass... i IMPROVED 
eee eee | bey Vell Lontaned MODEL 
4s E A R Special and standard WE i 


PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears certified for Accuracy 
Quality and Fine Workmanship c 6 saw Stanoano’ crs ; Colema Slide edjesteble for ae 

NEW JERSEY GEAR & MFG. CO. | | : mas Se ces aa | sees 


hold 
1470 Chestnut Ave. Hillside, N. J. fie) 1c] ia 14) mae TT 











wae toe Fon aueearie FOLDER — CODE GiUsT 


200 MA 'LAPAVETTE STRSET © ew YORE 12. uy. 
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Classified and Re-Sale Section 


CLASSIFIED ADVERTISING RATES: $12 per single column inch 


Eastern Rebuilt Machine Tools 











THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The listing below is only a VERY SMALL AMOUNT of the total number of machine tools that we have in stock for 
immediate shipment. Our prices are realistic with today’s market and our quality of rebuilding is the same high 
standard— THE LEADER IN THE FIELD OF REBUILT MACHINE TOOLS. 

UNIVERSAL GRINDERS No. 4-48” Brown & Sharpe, m.d 

14x36” Norton, m.d No. 50 Cross Clutch Miller, m.d 

14”x48” Landis Type C, m.d GEAR HOBBING MACHINES 

14x72” Norton Universal Hydraulic, m.d Type A Barber-Colman, m.d 

a GRINDERS Type S Barber-Colman, m.d 

7% H.P. United States Elec. Tool. Co. Double End Typ 


T Barber-Colman, 1942 
Model 80, new 


No. 1 Lees-Bradner Universal, m.d 
Type ” 50—7% H.P. Standard Elec. Tool Co. Double No. 12 Barber-Colman, Double Overarm, m.d 
I m.d 
25 i. P. U.S. Elec. Co., Heavy Duty Double End, m.d 
THREAD GRINDERS 130 Cleveland Vertical Rigid Hobber 
No Excello Precision, m.d 12H Gould & Eberhardt Universal Mfg. Gear 
UPRIGHT DRILLS — 
Model H4 Barnes Hydram gens ESTERS 
Mode! H3 Barnes Hydram, m.d Type 83 Fellows Red Liner, m oe 
20” Barnes, m.d., 1940 aa V —< tg ar — Co “y Testing Instrument 
20” Barnes All Geared Self-Oiling Drill & Tapper, m.d in’ N arse saten ; saachine Co 
20” Cineinnati-Bickford Super-Service Prod. Drill, m.d 18” Gleason Bevel Gear Tester md 
21” Cincinnati-Bickford, single spindle, m.d No. 471 Michigan Tool Co. Hob, Beamer & Gear Checker 
No. 2AL Nateo Holesteel Vertical, m.d A. zed Ring’ 
No. 2 Colburn Mfg. Type, m.d wees aa ong & Machine (+ Red Ring Universal 
No. 201-%4” Barnes Single Sp. Upright Self- / ce ost cay 
Geared Drill A Tepe ge Vorteht Gelf-Olling All = yTomoTiVE GRINDERS 
No. 25 Foote-Burt. m.d.. H.D No. 76 Van Norman Automat *is Turning & Grinding 
No. 150 Baker H.D. Single Spindle, vee belt m.d Machine, m.d 
No. 242 Barnes Single Spindle, vee belt m.d Kwik-Way Model H Pistor ing & Grinding Machine 
GEAR GRINDING MACHINES she 
6x20” Fitchburg Hydraulic Spline & Gear, m.d CENTERLESS GRINDERS 
G19 Gear Grinding, m.d., latest No. 2 Cincinnati, Filmati 
31 Gear Grinding, internal geared & spline grinder, m.« No. 2 Cineinnati, M.d 
” National Broach Red Ring Gear Lapper, m.d No. 3 Cincinnati, m.d 
” National Broach Red Ring Gear Lapper, m.d., lat« CRANKSHAFT GRINDERS 
GEAR SHAPERS 18x66” Landis Universal Type ( 
Type Z Fellows Horizontal, m.d 22x72” Landis Type CH, m.d., late 
Ne 4 Fell yws Enveloping Gear Generator, m.d CYLINDER GRINDERS 
12 Pellows, hard Shaving Machine, m.d., late No. 50 Heald, m.d., 1945 
N ~ Fe ; wii No. 73 Heald Airplane Cylinder Grinder 
0. 7, TA Fellows Gear Shapers, melted m.d No. 78 Heald Centerless Cylinder, m.d 
No. 18 FY llows Gear Finishing Machine, m.d 
No. 61A Fellows, m.d., latest type, 1945 EMERY GRINDERS 
A Fellows Spur & Helical, belt drive 48” Double End U.S. Electric Co. Buff 
A Fellows, m.d. No. 5D Gardner H.D. Polishing Stand 
A 
Y 


No, 12 Barber-Colman, single overarm, m.d 
Ne 4 Brown & Sharpe, m.d. spur & spiral 
N 
NX 


} Fellows, vee belt drive DISC GRINDERS 
Fellows, m.d No. 14A Gardner Opposed Spindle, m.d 
Cross Deburring Machine, m.d., 1940 No. 186-36” cap. Gardner, m.d., latest 
72 Fellows H.S. Spur Gear Shaper, m.d No. 121 Hanchett Prod. Face Grinder, m.d 
ty Fellows, 1945 Model 372-53” Besly Single Spindle Vertical 
75 Fellows, H.8., m.d SURFACE GRINDERS 
754 — Hs Spur & Helical, m.d No. 16 Blanchard Rotary, m.d 
2 Fellows, m , - = tiem “We "thae 
71 25A Fellows, H.S., m.d = cag th omg Auto. Rotary, m.d 
GEAR CUTTERS 14” Pratt & Whitney Vertical, m.d 
No. 12 Gleason Straight Tooth Bevel Gear Rougher, m.d 14” Pratt & Whitney Model M 1640 Vert 
No. 36 Gould & Eberhardt Bevel & Spur Gear Rougher No. A-1-8” Arter Surface Grinder 
m.d No, 22-12” Heald Rotary, m.d 
No. 4B Fellows Gear Burnisher No. 25-A-24” Heald Rotary, m.d 
No. 8B Fellows Gear Burnisher No. 2 Brown & Sharpe, m.d 
file ason Gear Generator, m.d 3#£300-60 Hanchett Vertical Spindle, m.d 
Gleason Automatic Bevel Gear Planer. m.d Model 84A-61” Bridgeport Hydraulic Face, m.d 
»AC Lees-Bradner Heavy Type Gear Generator, m.d. Schonherr Way Grinder, radia] arm 


6 
6 
6 
t 
‘ 


15 
45 
45 
45 
) 


The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 











THE EASTERN MACHINERY COMPANY 


1006 Tennessee Avenue; Cincinnati 29, Ohio * MElrose 1-1241 °« Cable Address EMCO 
ere eee 
FOR SALE 
EUROPEAN COMMON MARKET ALUMINUM SMELTING FURNACES 
eas 1 fone) 5,000 Ibs. capacity—n 1953 
BELGIAN COMPANY, specialized 1 fone) 10,000 Ibs. poner ec 1955 
builder of Stroman aluminum _ reverberatory smelting 


MECHANICAL AND HYDRAULIC furnaces, double dipwells, skip load hopper 


feeds, complete with motor driven blowers, 


controls and ventilating hoods. Gas fired. 

k genoa I A Reasonably priced. Location Cincinnati, Ohio 
seeks agreement wit meri wee. 

g encan PHILADELPHIA TINPLATE CO., INC. E. York & 


manufacturer interested in ex- Cabot Streets, Philadelphia 25, Pa. GArfield 
panding his line within the Euro- tee 
pean common market under 
license or other form of coopera- BA 

tion. Write: Leon G. Rucquoi & STA PING 
Associates, Inc., Industrial Con- 


sultants, 30 Rockefeller Plaza, Plant Wanted 


New York 20, N. Y. 














With heavy tonnage—large bed presses. 
Send full particulars. Box 722, Machinery, 
93 Worth St., New York 13, N.Y. 
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MODERNIZE YOUR PLANT 


wit MILES 


REBUILT TOOLS 
This Landis No. 12 Centerless grinder 
is an example from our large stock 
of modern tools rebuilt by Miles to 
perform like new and ready for im- 
mediate shipment. Price $7500. 
BALANCER. Mode! 2E0 Tinlus Olsen, 1948 
No. 1212 Excell dbi. end 
MILL. 334” bar No. 5 Defiance, 1942 
LL. 4” Universal Tri-Way 1000 RPM 
G MILL. 60” Gisholt vert. PRT 
CENTERING MACHINES. Nos. 53 & 56 Sund- 
strand up to 72” between centers 
CHUCKER, 675 New Britain late 
DRILL, No. 262 Barnes all-geared upright 1943 


3 
. INT. No. O71 Heald “4 matie 1951 
INT. 72A5 Heald, Univ., Hydr. 
GRINDER, INT. No. 74 Heald Hydr., 1941 
GRINDER, SURF. 8” x 24” x 36” DoAll hydr. 1948 
GRINDER, 12” x 16” —. 
GRINDER, SURF. 20” x 24” | 
GRINDER, SURFACE. 12" x Ie” x 36” Mattison 
Mag. chuck and rect., 1942 
GRINDER, CUTTER. 30” Ingersoll, 1942 


ADIUS, No. 49 VanNorman, late 
L & CUTTER. No. 2 Cincinnati 
WER. Type HRS Barber —, 
KELLER. Bioaie Pratt & Whitney 3 Sod 
LATHE, 16% x 54” AMERICAN PACEMAKER” 
941 


1 
pares. ENGINE. 13”, 15” & 17” LeBlond 
MILLE 


DUPLEX, 4-48 CINCINNATI 1945 
ILLER Sane. No. 2RV Kent-Owens, — 


LER 36 VanNorman, type, 194 
MILLING ‘Machines HORIZONTAL, No. 5H 
~~ with Vert. Hd.. 1941 

Hack, 1941 


‘ also 

ER. 16” Rockford hydr. univ. 1943 
SLorteR, i” ey Hydraulic, is excellent 
TAPPER No. er & Swasey. 1948 
THREADER. ras HILL ACME LEAD SCREW 1942 





OVER 1,000 NEW AND USED 
MACHINE TOOLS IN STOCK 


WRITE FOR LATEST STOCK LIST 


* 
MAILE S wacuinery mth a 


2045 EAST GENESEE » SAGINAW, MICH. PL. 2-3105 





MACHINE TOOLS 


No. 2, 3, 5 WARNER & SWASEY Preselector Tur- 
ret Lathes, Bar Feed, Chucking. 

4’ x 9” AMERICAN Hole Wizard Radial. 

4” x 18” CINCINNATI Cyl. Grinder, Late Type. 
No. 3 CINCINNATI H.S. D.T. Horiz. Mill, NEW 
1945. Extra table travel, vert. heads. 


FALK MACHINERY CO. 
19 Ward Street—BA 5-5887—Rochester, N. Y. 











—save time & money with— 


“MACHINE TOOL 
RECONDITIONING” 


Send for folder describing illustrated book. 


MACHINE TOOL PUBLICATIONS 
215 Commerce Bldg. South Wabash St. 
St. Paul 1, Minn. 
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Gears That Fit... 


YOUR SPECIFICATIONS AND BUDGET! 


These sturdy specimens of Stahl’s painstaking precision 
were made for Reeler Drive use in steel mills. The steel 
spur gear is of H-arm 

type, 49 T., 1% D.P., 20° 

Stub. The pinion—25 T., 

1% D.P., 20° Stub. For 

gears of all types and 

quantities, for any pur- 

pose, produced promp- 

tly at moderate cost, 

it will pay you to get 

that next estimate from 

Stahl. 


SPURS TO 72° PD. 1 OP 
BEVELS TO 54 PD. 1 OP 


SPIRAL. HELICAL and WORM GEARS 
TO 48 POD. 2 OP 


CONTINUOUS TOOTH HERRINGBONE 
TO 60 PD 2 OP 
SPROCKETS TO 72 PD. 2'2 CP 
20 FT. LONG. 3 DP 


SILENT GEARS 
RAWHIDE. BAKELITE. FIBROIL 


RACKS TO 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 


For more data circle Item 717 on Inquiry Card 


DYKEM 
STEEL BLUE 


— Steps Leases. 


making Dies and |. 


HEAT TREATED. CASE OR FLAME 
HARDENED GEARS 
F CARBON OR ALLOY STEEL 





Popular ckage is = 


So. can fitted with 
Bakelite cap holding 
soft-hair brush for > 
plying right at bench: 
metal surface ready for & 
layout in a few minutes. 


Templates 


show up in sharp relief, 

is prevents metal glare. In- & 
“) creases efficiency and 
- accuracy. 


: THE DYKEM COMPANY 
=== 2303R North 11th $1. + St. Louis 6, Mo. 


UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE Ne. 107 is used to locate high s 
when scraping bearing surfaces. As it does not dry, 
” it remains in condition on work gg 7 saving 
scraper's time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
mous to metal. Uniform. Available in collapsible 
M@ tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterhead. 
THE DYKEM CO., 23038 NORTH ITH ST., ST. LOUIS 6, MO. 
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IMPROVE FACING OPERATIONS 
ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dio. Write for bulletin, prices. 


MUMMERT-DIXON CO, '2¢ Philodelphia st. 


HANOVER, PA. 


For more data circle Item 719 on Inquiry Card 
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The STANDARD Working Tool 


for Shop Men . . . Designers . . . 


AUTHORITATIVE @ UP TO DATE 
MOST COMPLETE IN THE FIELD 


MACHINERY’S HANDBOOK is on the job 
everywhere, providing men in every phase of 
metalworking with the kind of information they 
need in their daily work. 


And this information is constantly kept up to 
date. For example, in preparing the new 15th 
Edition, 432 pages of the 14th Edition were re- 
vised to include the latest and most authoritative 
information. Because MACHINERY’S HAND- 
BOOK is the largest selling handbook in the field, 
editions are more frequent. You benefit by receiv- 
ing the latest information—sooner! 


Furthermore, volume sales help us keep costs 
down . and we pass these savings on to 
you! MACHINERY’S HANDBOOK is $9.00— 
the biggest $9.00-worth in the field—an invest- 
ment that will repay its cost many times over 
in the wealth of practical, accurate information 
it puts at your command. 


1911 Pages $9.00 Thumb Indexed 


By mail order, Canada or overseas, $10.95 


Order your copy today from your bookseller, or 
directly from the publisher. We pay postage if 
order is accompanied by payment in full. 


THE INDUSTRIAL PRESS 


93 Worth St. 


Engineers 


New York 13, N. Y. 
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EXTRA 
DRILLING CAPACITY 
FOR YOUR TOOLROOM 


LELAND-GIFFORD 
NO. 3 MVB 
TOOLROOM DRILL PRESS 


A companion machine to the widely used Leland-Gifford No. 2 
LMS Toolroom Drill Press — providing extra capacity with 
comparable features and conveniences. This machine is always 
available to help with heavy-duty production work while han- 
dling the general run of toolroom drilling and tapping with 
effortless speed and ease. 


Y check these features 
Speeds from 33 to 1,800 RPM. 
Capacity of No. 3 Morse Taper. 


Extra large 40%" x 23%" 
or standard 244%" x 234" 
tee-slotted table. 


24” swing with 12” overhang. Geared power feed with 
feed rates of .006” — .012” — .018” per revolution. 


Illuminated indicating shift with cutting speed chart. 


Conveniently located hand wheel for changing spindle 


speeds and shifting back gears without stopping 
machine. 


Positive stop for accurate depth adjustment. 
Foot switch start-stop motor control. 
Counterbalanced sliding head. 


Built-in light for table and work illumination. 


LELAND-GIFFORD 


Drilling Machines 


WORCESTER 1, MASSACHUSETTS, U.S.A. 
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—_ Whatever your blast cleaning needs... 


don 


CLEANS IT FAST 


withROTOBLAST 


MACHINES AND ABRASIVE 


BARRELS « CONTINUOUS-FLO® BARRELS + TABLES 
TURN-STYLE TABLES «© ROOMS «+ TABLE ROOMS 
CABINETS «+ SPECIAL MACHINES + ABRASIVE 


Today leading foundries use Rotoblast units for efficient, cost- 

cutting blast cleaning in a minimum of time. To see how these 

units are incorporated in Pangborn Machines for Rotoblasting 

castings, forgings, hot rolled steel, super alloys, etc., write 

PANGBORN CORP., 1200 Pangborn Blvd,, Hagerstown, Md. * 
Manufacturers of Blast Cleaning and Dust Control Equipment — et ae ROTOBLAS! : 
Rotoblast Steel Shot and Grit. i ; 
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NICHOLS TWIN MILL ror tne 


GREATEST VERSATILITY PER DOLLAR 


ALL THESE 
OPERATIONS 


~~ 4 
QW 


SPINDLES 
OPPOSED 


OFFSET 
VERTICALLY 


--0-> 


OFFSET 
HORIZONTALLY 


ca 


VERTICAL 
ATTACHMENT 
APPLIED 

to EITHER SPINDLE 


he 
ra 
a“ 
VERTICAL 
ATTACHMENT 
MOUNTED 
on BOTH SPINDLES 


AT THIS 
LOW COST 


Write for details on the complete Nichols line, 
“The Millers That Use Their Heads” 
Free loan educational films available. ‘7 260 


MANUFACTURED BY W. H. NICHOLS CO., AND NATIONALLY DISTRIBUTED BY 
Base price standard 


The ROBERT E. MORRIS Company mien Maat 


REM SALES DIVISION 
FARMINGTON AVENUE e WEST HARTFORD 7, CONN. 





3 new applications get longer life and 
minimum maintenance using Dodge pillow 
blocks with Timken’ bearings 


ICTURED below are three appli- 
cations where Timken bearing 
equipped Dodge pillow blocks stay 
on the job with little attention under 
tough conditions. Their tapered 
design lets Timken” bearings take 
both radial and thrust loads in any 
combination. And full-line contact 
between rollers and races provides 
extra load-carrying capacity. Wear is 
reduced, maintenance is cut to the 
minimum. 
Cutaway view shows the Dodge 


en Se 


All-Steel pillow block with Timken 
bearing mounting. Of special design, 
the bearing has a tapered bore with 
self-aligning spherical outer surface 
—never needs adjustment. 

Besides the All-Steel pillow block, 
other versatile Dodge pillow blocks 
with Timken tapered roller bearings 
are: Type “E’’, Double-Interlock, Type 
“C” and Special Duty. All are com- 
pact in design. Special thrust devices 
that take up extra space are not 
needed. 


And to get the finest steel for Timken 
bearings, we make it ourselves— 
America’s only bearing manufacturer 
that does. So specify bearings trade- 
marked ““TIMKEN” for the machine: 
you buy or build. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


Timken bearing-equipped Dodge All-Steel 
pillow block used in a vibrating conveyor. 


Timken bearing-equipped Dodge “Special 
Duty” pillow block as used on fine paper 
machine lineshafts. 


TIMKEN TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRADE-MARK REG. VU. S. PAT. OFF. 


Timken bearing-equipped Dodge Type “E” 
pillow block used in sand and gravel plant. 





